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FOREWC..9 


This report details the performance of the payload system during ae oe 
the operational phase of the Program ight Test Vehicle 1605. ° 2.-5.02 vos 


Lockheed Missiles and Space Company has the responsibility for 
evaluating payload performance under the Systems Integration and "J" 
System contracts. 


This document is the final payload test and performance evaluation _ 
report for Missions 1009-1 and 1009-2 which was launched on 
6 August 15°4. ; 
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INTRODUCTION 
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This report presents the final performance evaluation of Missions 
1009-1 and 1009-2 of the Corona Program. The purpose of this report 
is to define the performance characteristics of the J-12 payload system, 
to identify the source of in-flight anomalies and recommend the rash alr ee 
corrective action. gee Se, 


The performance evaluation was jointly conducted by representatives 
of Lockheed Missiles and Space Company (LMSC) and ITEK at the 
facilities of NPIC and AFSPPL. The off-line evaluationusing Corona . 
engineering photography acquired over the United States was performed © ~**~* 
at the individual contractors plants. 


The quantitative data used for this report is obtained from govern- 
ment organizations. The diffuse density data, visual RES values and 
MTF/AIM resolution are produced by AFSPPL. The vehicle attitude 
error values, frame correlation times are made at NPIC who also supply.” 2:4 


the ae Summary and MTF/AIM resolution reports published by 


Computer programs developed by A/P are utilized to calculate and... >. 2g 
plot the frequency distribution of the various contributors to image smear = —~ © 
to permit analysis and correlation of the conditions of photography to the 
information content and quality of the acquired pictures. Computer | 
analysis of the exposure, processing and illumination data provides the... eee | 
necessary data to analyze the exposure criteria selected for the mission. _ 
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_. SECTION, t: 
SYSTEM PERFORMANCE 


A. MISSION OBJECTIVES 


The payload section of Mission 1009, placed into orbit by. Flight | Test, hg et as 
Vehicle #1605 and SLV-2A booster #413, consisted of two panoramic ~~ °**""?* 
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and 
a space structure to enclose the cameras and provide mounting surfaces 
for all equipments. Figure 1-1 presents an inboard profile of the J-12 
payload system. This Corona "J" system is designed to acquire search| ie 
and reconnaissance photography of selected areas of the earth from ~~ == °° ~~ 
orbital altitudes. The planned mission was two, four day Shiotographie 
periods separated by a seven day inactive period. 


B. MISSION DESCRIPTION 


The payload was launched from Vandenberg Air Force Base (WAFB) * Sa ae 
at 2315:04 Z (4:15:35 PDT) on 5 August 1964. Ascent and injection were 
normal and the achieved orbit within nominal tolerances. Tracking and 
command support was effected by the Air Force Satellite Control Facility 
and command stations at ) 










under cen ral 
control of the Satellite Test Center at Sunnyvale, California. Mission 1009-1 
consisted of three days operation and was completed by air recovery on 

8 August 1964. The mission was one day shorter than originally planned as. 
a problem was encountered with the S-Band transponder. Mission 1009-2 
was completed with an air recovery on 13 August 1964 following five days 

of photographic operations. 


eae 


The comparison of the planned and actual orbit ; paremeters is 
tabulated as follows: 
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ORBITAL PARAMETERS a ae 
Bag oe ae a 
Parameter Predicted Actuals 
Period (Min. )} 90. 87 90.7 
Perigee (N. M.) . 200,000 2 99. S. ete 
Apogee (N. M.) 951.00 ryt i en 
Inclination (Deg. ) 80. 00 80.1 
Perigee Latitude (Deg. N.) 40.00 39.5 
Eccentricity = 0,020988- SS 00198 2 


A total of 770 feet of film remained on the Master camera supply spool 
after the completion of Mission 1009-2 while 885 feet remained on the Slave 
camera supply spool as a result of the early recovery of Mission 1009-1. 


Naka oe 


The Agena vehicle was deactivated and reactivated after the completion” Ws | 
of Mission 1009-2. No problems were encountered. 


C. PANORAMIC CAMERAS 


why 5 


The Master and Slave panoramic cameras operated throughout both = 
missions with no significant problems and produced excellent photographic 
coverage. The cloud cover and atmospheric haze observed in the ei 
was high. A small area on the Master camera formats during the majority - 

of Mission 1009-1 contained a smali soft focus area which was not present — 
during Mission 1009-2. 


4 
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D. STELLAR-INDEX CAMERAS 

The Stellar-Index cameras operated properly through both missions. | 
The Index camera for Mission 1009-2 had a small light leak which was seek oe 
degrading only at camera sit times. . . 


E. OTHER SUB-SYSTEMS - gem, } fPatny 


The clock, instrumentation, command and thermal control sub-systems 
performed satisfactorily through both missions. 
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F. CONCLUSIONS 


Mission 1009-1 and 1009-2 achieved the objective of acquiring high ~*~” 
quality search and reconnaissance photography from orbital altitudes. 


G. RECOMMENDATIONS 


The evaluation and analysis of the data procece’ by porn esenone eee 


resulted in the following recommendations: ages ge 


1. Incorporate the yaw programmer on all future Corona "J 
missions. 


2. Continue the use of the Pressure Make-Up device on future ae oe re 
missions but do not modify the present system test | 
philosophy. 


3. Continue the analysis of the cause of soft focus areas in 
the panoramic photography. _ 
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SECTION 2 
PRE- FLIGHT SYSTEMS TESTS. 


A. ENVIRONMENTAL TESTING 


1. Test Objective 
As a standard procedure, the J payload systems are subjected to - 
thermal/altitude environmental testing which simulates orbital 
environment. One of the purposes of thig test is to demonstrate 
the system susceptability to corona discharge. Such discharge 
fogs the film thus degrading the operational photography. 


fs 


2. Test Summary 


The J-12 payload system completed a 5 1/2 day orbit simulation 
test at the Sunnyvale TASC Chamber. a seven (7) day test was 

_ initiated 4 June 1964 but was Bhortenec by beams Orkits a . 
of the SRV-B, second day. ae eee oo 





The electrical and mechanical operation of the system was 
generally acceptable, except for the following: (1) There was 
no Stellar /Index installed during the SRV-"A" test. (2) Cycle _ 





rate predictability exceeded limits. (3) Clock interrogated = gh ogee 


randomly at Master camera "ON". (4) The yaw programmer 
failed after orbit 14 day 2. Several noise disturbances during 
operation scan periods. Two self-heating tests were conauciee 


and showed good repeatability. Se OT Rapllible Ue 


A pressure make-up system was tested on selected operations 
throughout the TASC test. Pressure data as recorded by an 
alphatron gage correlated with test payload indicated that start 
up corona did not appear when pressure make-up gas was turned 
on simultaneous with the instrument. : 


However, the master instrument showed excessive amounts of , 
corona without the pressure make-up gas on, and the system — 
returned to the HIVOS chamber for correctional tests. 


The J-12 payload system completed a one day orbit simulation 
test in the Sunnyvale HIVOS chamber on 18 June 1964. The 
chamber was set for on-orbit temperature and pressure environ- 








ment. This test was run in the "B' mission configuration to — oe, 
retest for corona markings as observed on the Master camera. .-" "2 
in the "B" mission of the TASC chamber test. The retest ar rad 
proved acceptable corona levels. The electrical and mechanical 

operation of the system was good. The following problems were 

noted: (1) Cycle rates exceeded the 1% predictability but were 

all within 0.5% fast to 2.1% slow. (2) Clock interrogated by the 


Master camera "ON" at random times. (3) The continuity loop/ iit Sue 
water seal monitor indicated that the S/I water seal did not close." "™ 
(4) The clock indicated 49. 1 seconds fast at the end of the test. 

Instrument temperatures were 70 at the start of the test and 62 

at the end of the test. Self-heating corrections are applied. 

The pressure make-up system was installed and operated on “© S®2 > = 


selected orbits throughout the test. ’ 
Panoramic Camera Performance 


Cycle rate errors during Panoramic instrument operation exceeded. _ 
the 1% predictability approximately 50% of all operations. Maximam® "= 4 
deviation was 2.1% slow and 0.5% fast. The mean deviation was 


1.3% slow for both instruments. 





Evaluation of the test film showed that the Master camera produced =328. 24 
minor start-up corona marking which was well within the accept- =~“ 


ance criteria. The J-12 system was recommended for flight. 
Stellar-Index Camera Performance Se ne RE ic ala 


The Stellar-Index performance was nominal. A system was 
installed such that the S/I programmer input and/or output could | 
be disabled. The S/I Programmer would get out of sync with the 
S/I when the programmer output was disabled. S/I performance 
resumed normal sequence within 14 frames of programmer output 


enable. ; pe ee 
Instrumentation Performance a. — . : 4 
J+ Tt iT SF s nea 


The continuity loop and water seal monitor (11-1-54) indicated | 
that the S/I water seal did not close at ‘transfer. ee 


The skin temperature sensor #1 was out of band high (13- 1-2). 








a : Mie a eS | 
sad Boe _ See 
The film footage pot consumption indication was i agreement 
with cycle counter. ; 
xe gw AY ee ae eee ee ’ Teg ee ST 


Channel 18-1-00 exhibited 0.25 to 0.5V spikes when RTC 14 
was executed. 


Serious ground loop problems existed during instrument operate. 
T/M monitors referenced to 28V regulated return shift as much 


as 0.6 volts at instrument on to 2. 5 volts when the two instruments “s {#hxce=4 | 
center format occurs together. 


6. Temperature Environment 


Typical instrument temperatures recorded through the test are as 


follows: 
Orbit Master Camera Slave Camera 
1 70° bade. te astesen: beh M er tity case tose : 
CA ae OTA eR TE” Rg es ae fared a ose mt Re Ses ER os 
5) 69° 65° 
10 68° 64° 
16 66° 62° an Cee a 


7. Clock Performance 





Clock performance, when compared to IRIG C, showed the following |... . a. 


errors: 
Orbit Error (Accum. from § 1) 

5 + 16.398 seconds # 
10 + 16.386 seconds . 
12 + 16.404 seconds - oie 
15 + 32.775 seconds oe 
16 + 49.141 seconds 2 
8. Yaw Programmer _ e 
The yaw programmer operated satisfactory through the test. The | F 
period was a nominal 5300 seconds. The period duration during . 
; 


nde boa! atgeh 








one-orbit was 5281 seconds and the next orbit 5332 seconds. — ei 
relationship was proper and amplitude was 50 mv Ese to peek saga 


9. Pressure Environment 


The pressure environment of the instruments was less than 0.5 —s | 
micron in a non-operating condition, The pressure would increase ss 
to a nominal 1 micron during operation when the pressure make-up <5994.c8 
system was not used. The pressure make-up system would cause - 

the pressure to increase to a nominal 40 microns during an operate. 





Typical pressures in microns of Hg as recorded are as follows: 








ALPHATRON  ALPHATRON 0 EPR 
Orbit Master Camera = Slave Camera Pressure 
On Off On Off Make-up System > 
1 0.8 10+ 0.4 10+ ON 
0.4 2.4 0.6° =Q) a 
8 0.4 42 0.4 
10 0.4 0.9 0.4 0.9 . OFF | 
13 0.55 39 0.5 44002<2=C | ON BES 
16 0.44 0. 88 0. 38 0.87 OFF 





. RESOLUTION TEST jg Fee 


The dynamic resolution test of the J-12 payload system was per- . € 2% 
formed at the A/P facility on 19 June 1964. Each panoramic camera _— 
photographed high and low contrast resolution targets. The result- Pe iss 
ing through focus resolution data is shown in Figure 2-1 for the ae 
Master camera and in Figure 2-2 for the Slave camera. 


LIGHT LEAK TEST 





The examination of the film threaded in the J-12 system during the. 
light leak test determined that no film fogging was present. The oO 
light tight integrity of the system was considered acceptable for . “s 
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SECTION 3 


FLIGHT OPERATIONS _ 


INSTRUMENTATION AND COMMAND PERFORMANCE 


All Instrumentation System functions operated properly throughout __ 
both missions. All monitors operated properly, except Fairing 
Temperature Sensor #6 (13-1-14) and Orbital Sine Function Generator 
Position (11. 1-7). 


The Fairing Temperature Sensor #6 (13-1-14) was open at oo, 
into orbit. The sensor opened during ascent. 


The orbital sine function generator position monitor failed on orbit Lil 
ascending, approximately 1000 seconds from the start point. The 
generator was enabled for 240 seconds on orbit 88 ascending, 132, _ we wange de 
ascending, 189 descending, and 205 descending. Vehicle phase response __ 
was proper in each case for the particular ascending/descending con- 
ditions. Post flight payload analysis also indicated that the function 
generator was operating properly through orbit 116. 


4 ee Sn ae 


The vehicle S-band transponder became intermittent on orbit 21. This © 
condition presented some problems in tracking and commanding. This 
intermittent condition encouraged early recovery of Mission 1009-1. 

On orbit 56 the transponder transmitter failed. After this transmitter .. races 
failure, commanding was accomplished with very few problems using 7 
alternate tracking and verification techniques. 


PANORAMIC CAMERA PERFORMANCE > 


Both panoramic instruments operated properly throughout the mission. ae 
Camera operation was monitored on 9 operations during the active Be Spee 
mission and 3 operations after completion of Mission 1009-2. Significant | 
items of operation observed were as follows: | ee 


1. Maximum cycle rate deviations were +1.5% to -1. 4% for the 
master instrument and +0.7% to -2. 1% for the slave instrument. 





=12: 





a 


-13- 


. ss 
s 
2. The cut and wrap operation for Mission 1009-1 was normal. 
3. A total of 4757 frames were taken on both instruments during 
Mission 1009-1 and 6236 frames during Mission 1009-2 as 
indicated by the cycle counters. 
4. A total 770 feet of payload on the master supply spool and a 
total of 885 feet was left on orbit as a reaut si mand ee 
of Mission 1009-1. mo Pay 
9. The two instruments were operated in mono mode after re- 
activation. 
Below is a tabulation of cycle rate history of actual vs. predicted of _ “ee 
all operations observed during the active missions. 
CYCLE PERIOD DATA 
Master Slave 
Orbit Time Up Ramp Nominal | Actual Error Nominal Actual % Error 
1 2150 2.293 2.292 4O 2.300 2.312 “oss” @ 
9 910 4.645 4.566 1.5 F 4.602 4.570 0.7 F 
25 956 4.499 4.457  0.93F 4.461 4.490 0.658. - 
40 1005 4.344 4.328 0.40 F 4.310 4.336 0.6 S 
47 2600 2.270 2.287 0.80S 2.277 2.305. 1.2 -.Sae 
56 1050 isi«d4 2100s 4.270'sia24 SS) 4.180 4.270 «6-2.1 § 
72 1115 4.026 4.080 1.3 S 4.000 4.072 18S . 
88 1168 3.678 3.740 1.2 S 38.676 3.728 1.45 . 
F - Fast . 
S - Slow 





The cut and wrap operation performed properly. The instruments 
operated for 4 cycles and stopped in the stow position. 


The film payload consumption summary of the mission was: 


_ Master Slave 
Off Spool 200 Ft. 200 FR. 2 Beas: 
Control Sample 109 109 , 
Recovered - 1 Mission 6,628 6,558 
Recovered - 2 Mission 8,293 8,248 
Left on Orbit 770 885 


TOTAL 16,000 Ft. 16,000 Ft. 


Both cameras were operated after the completion of Mission 1009-2. 
The Slave camera was operated on orbit 139 (prior to deactivate) 


and the no-takeup failure mode was observed. The input metering. ©-$#°#¢*~ 


was normal for 8 frames where it became erratic. After 11 frames, 
both the input and output idlers had stopped. The center format and 
lens rotation monitors continued to operate properly. 


The Slave camera was operated after reactivation on orbit 189. The aa 
Master was operated after reactivation on orbit 190. No payload 
metering was observed on these two operations. 


STELLAR-INDEX PERFORMANCE pe te 


The Stellar-Index units operated properly throughout both missions. 
CLOCK PERFORMANCE 


The clock gained the 15th bit 6 times through the mission. This problem 
occurred between orbits 8 and 9, between orbits 40 and 41, during acqui- 
sition of orbit 56, between orbits 95 and 103, and twice between orbits 


110 and 119. When corrections were made for the added bits, correlation ae 


with system time was good. 


_— 


«~14- 








ORBITAL SINE FUNCTION GENERATOR PERFORMANCE 


Operation of the Orbital Sine Function Generator was normal through- ~ 
out the mission. The output remained disabled until orbit 88 ascending. 

On this orbit the output was enabled for 240 seconds to test response 

from the guidance system. Analysis of the Guidance TM showed proper 
response to the generator output. The generator then was enabled on 

orbit 112 and remained enabled until orbit 119 where it was disabled.  —_ 
The T/M position monitor failed on orbit 111 ascending. Tests were - ~~" 
made on orbit 135 ascending, 189 descending and 205 descending to 
determine that the generator. output was still functioning. The output 
was enabled for 240 seconds in each case and vehicle guidance system 
response was proper for the orbital conditions. Post flight payload 
analysis also showed that the generator output was producing proper | 
yaw error correction. | 


PRESSURE MAKE-UP SYSTEM PERFORMANCE 


The pressure make-up system operated properly throughout the mission, er 
The supply was adequate for the mission flown. The conic pressure — ao 


increased from 1 micron to 60 microns during operates toward the end 
of the mission. 


At launch the supply pressure was 2500 PSIA. At acquisition of orbit1 =... 





he pressure had increased to 2700 PSIA from ascent thermal 
environment. At the last operation of Mission 1009-2, the supply 
pressure was at 1075 PSIA. Figure 3-1 is a plot of ee peeeaure. v8. 
Orbit Number of the Mission. wilt SSF eng 


The Conic Chamber Pressure increased to above 10 microns in 5 seconds 
or less in all operations observed. The pressure regulator kept the 
chamber pressurized from 20 to 40 seconds after the instrument had shut 
off. This is a result of the regulator being located between the shutoff 
valve and the metering orifice. The time decreased ag mission life , oe 
increased. Figure 3-2 is a plot of conic pressure prior to instrument ~~~ = 
operate and the maximum pressure obtained during the operate. Figures 


3-3 through 3-8 are conic chamber pressure profiles of orbits 9, 35, 40 | 
72, 88 and 103 respectively. ’ < 
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DEACTIVATE/REACTIVATE PERFORMANCE 


The vehicle was deactivated on orbit 136. Both instruments stowed 
properly. The vehicle was reactivated on orbit 184. The Slave 
camera was operated on orbit 189 and the Master camera was operated - 
on orbit 190. All functions were normal, for the conditions of the P/t 
at that time. . 


8 si 2 
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TEMPERATURE ENVIRONMENT 


The temperature environment of the system throughout the active 

mission is tabulated in Tables 3-1 and 3-2. Data were obtained from | 
real-time orbits acquired at @#MB Tracking Station. Self-heating-::-: eo ee e 
corrections are based on data taken from the HIVOS Environmental - 
Chamber self-heating tests. 
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SE CTION 4 


MISSION 1009- 1 RECOVERY SYSTEM 


SRV #646 was received at A/P on 13 November 1963. The receiving 
weight was 147 pounds. After modifications and incorporation of out- 
standing E.O.'s, the SRV was delivered to secu test for aH OOE Por erlon 


into the J-12 system. 


The following major modifications were made to SRV #646 during the 
testing phase at A/P: 


1. FEDR 1317. Cracks were found in forebody #122 which was 
removed and replaced by #181. The defective forebody was 
returned to the manufacturer. 


The capsule was delivered for shipment to VAFB on 24 June 1964. The 

S/I take-up cassette #2 film footage pot was ibigunecl at hile 
Saat ios GR 

A successful air catch of the capsule was made on Orbit 49. The impact 
point was within normal tolerances. All capsule re-entry events occurred 
within tolerance, except main chute deployment. This occurred 0.22 seconds _ 
early from nominal. Normal tolerance is 0.20 seconds. Table 4-1 lists o, aee ee 
the sequence of monitored re-entry and recovery event times. Mat cic! 


“SP tg die Ue 


The condition of the recovered capsule was satisfactory with damage 


limited to normal paint blistering. Figures 4-1 through 4-3 are diagrams sc, eee 
of re-entry temperatures. Post flight inspection and test showed no” a ie 
anomalies. * 








** From Elect. Disc. 


Spin Rate - 69 RPM 
Despin Rate -10RPM 
Retro Velocity - 944 Ft/Sec. 





TABLE 4-i 
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eer : 
MISSION 1009- 
RECOVERY SEQUENCE OF EVENTS ager 
ta 
Event System Time Actual Nominal | 
Transfer 4759. 21 - a 
Electrical Disconnect 4760. 20 
* Separation 4761.21 
** Spin 4763. 48 
Retro 4771.15 
Despin 4781.74 
T/C Separation 4783.25 a Sn. 
Voltage Mon. Closed 4877. 05 93.80 104.0 + 44. 
"G" Switch Open 5265.62 368.57 
Parachute Cover Off 5299. 88 34.26 ae i he 
Drogue Chute Deployed 5300. 65 277 -75 + .08 | 
Drogue Chute Release §310. 52 9.87 - 10.05 + “Lo ad 
Main Chute Deployed 5311.10 .58 .80 + .20 ; 
Main Chute Disreefed $315. 70 ‘4.60 | 40 44.7 5 
: 4 
* From Transfer vs 
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: PLATE INSTALLATION = i Lm 
3); iat “Sea 


A = 110-120-130-140 
i © 180-160 -170-(80 | 
Mo-130 ci ea se _ LOOKING FORWARD 

- 2170 280-290-300 nh. | | : 
5. 510-320 330.340 ' "LOCATED WSIOE CAPSULE — 
G- 350-360-3710 380 | ON NOSE WALL | Vay oe 
Fe 390-410. 498° 450 : 
&- 100-130 -200-#50 
P - 500. F$O-400-430 





OWNOIERTORM TURNED LACK 
TEMP REACHED Ot HCkaOEO 
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2 : 

LOOKING AFT 3 

VEHICLE 4 

(USE oF TEMP-PLATES) = 

TENP PLATE KEY _"F  @WOIE ATOM TURNED SLAC “3 

A- 110 + 120-130 +140 . TEMP PEACHES Om ExCaeOeo 
§~150-140- 170-186 INOICA TOKE LEVEL a 
2°190-200-210°220 . 
3-230 -240- 250-260 ke 
4-270. 280-290-300 4 

5 - 3!10°320-330-340 
6 = 350-360°370-380 3 
T= 29> 410-435-450 ; 
@- 100-190 200-86 e _s 
FIGURE 4-2 | “ 


1009-121 .30- . ae 








TEMP-PLATE KEY °F 

A = 110-120-130-140 , 

1 © 150-160-170-180 rz 

2 = 190-200 

S056 505 sen acs _ LOOKING ‘FORWARD 


4+ 210 280-290-300 | 3 
@.: 510420 450. as USE OF TEMP PLATE 


PARACHUTE SHROU/O SF 
&- 380-360-370. 380 oe 

T> 390-410. 435° 450 

8 - 400-/80°808-7F0 


9° 300.366: 400-480 OWOICRTOR THRPNES BACK 


TEMP REACHED OF EXNCEEOLO 
INDICATED 44V8t 


1009-1 : 
FIGURE 4-3 
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SECTION 5 


MISSION 1009-2 RECOVERY SYSTEM 


SRV #647 was received at A/P on 9 October 1963 at a receiving 
weight of 154 pounds. After modification and incorporation of outstand- 
ing E.O.'s the capsule was delivered to systems test for incorporation 
into the J-12 system. ° 


The torque potentiometer in the S/I take-up cassette was replaced 
twice (FEDR 1270 and 1277) when an open circuit was found. The capsule 
was delivered for shipment to VAFB on 22 une 1964. he seating sabi he 
lems were encountered at VAFB. — ess 


The second recovery unit was successfully recovered by air catch 
on orbit 128. The impact point was within normal tolerances. Table 
5-1 is a tabulation of the sequence of monitored re-entry and pecovery 
event times. 





! 
“hes 


are 3 os ee ened “myst Bae esd ps = Se are 4 


Post flight inspections and tests showed all events to be morn: 
Damage to the recovery system was limited to normal blistering of 


paint. Temperatures encountered during re-entry are shown in ne se 


5-1 through 5-3. 
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MISSION 1009-2 ae 





RECOVERY SEQUENCE OF EVENTS 





Event System Time Actual a Nominal_ 
Transfer 2290. 10 - = - oes cs 
Electrical Disconnect 2200.07 | BT “900 00 * 43 

* Separation 2292. 10 2.00 2.00 + .25 

**Spin : 2294.34 00s S87 3.4 +°.90 | 

Retro 2302.10 7.76 7.55 + .45 
Despin 2313.04 10.94 10.75 + .54 
T/C Separation 2314. 52 1.48060 =e 50° eas is 
Voltage Mon. Closed 2417.97 103. 45 104.0 = 7M 
"G" Switch Open 2868. 87 450. 90 7 oa f eee 
Parachute Cover Off 2903.19 34, 32 34.0 + 1.5 
Drogue Chute Deployed 2903.85 ; 66 : ee 3.18_.* 308 8 
Drogue Chute Release 2913.61 9.76 10.05 + 1. YY) 
Main Chute Deployed 2914. 13 92 | . 80 + 200 
Main Chute Disreefed 2918.44 4.31. 4.0 + A 7 ae 


* From Transfer 
** From Elect. Disc. 


1 
i 
{ 
aes 
rAd 


Spin Rate - 64.8 RPM 
Despin Rate - 9.0RPM 
Retro Velocity - 947.2 Ft./Sec. 
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A « 110°120-130-140 
i © 150-160-170: (60 
2 © 190-200-210 220 
3 - 230 240-250-260 
4- 210 280-290 -300 
B- 310-320 330.340 
@° 330-360-370 380 
Fo 390-410. 438 450 
8 100-130-200 -2F50 
9 - $00. 850-400-450 
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LOOKING FORWARD 


#LOCATELO MSIOE C. 
OV NOSE WALL 


OWNOICATOR® TUNED BLACK 
TEMP R&ACHEO Of@ EXCZEOEO 
°  MOWNECAT RE LEVEL 






TENP PLATE KEY F 


A~ 110 - 120-130-140 
{-150-160- 170-180 
2-190-200-210-220 
3-230-240- 250-260 
4-270-280-290-300 
S- 310-320-330-340 
6 =~ 350-360°370-380 
7 2%- 410-435-450 
8-100 -90 Zee-280 
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LOOKING AFT : 
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(USE OF TEMP-PLATES) | 
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1 © 180-160°170-160 *z2 
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| SECTION6 sy ae 2. oe 
MASTER PANORAMIC CAMERA 


A. COMPONENT ASSIGNMENT 


~ ° Serial Number = 93") -se8ts3 


Component 


Main Camera 154 


1292435 
137 B s “recess 
812290 
137 A 


Main Camera Lens 

Supply Horizon Camera 
Supply Horizon Camera Lens 
Take-up Horizon Camera 


Take-up Horizon Camera Lens 814010 
| SC+1§ cfg. Se 





Supply Cassette 
B. CAMERA DATA AND FLIGHT SETTINGS 


Main Camera: oe ae ai 
; CNR) Me ere eh ce eet, 


Lens 24" £/3.5 


Slit Width 0. 200" 
Filter Type ‘Wratten 21° 
Film Type Eastman Type 4404 = 


8 a. Syaies ‘ 
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Supply (Port) Horizon Camera: 
Lens BS mm 6.8 
Aperture Setting {/6.8 ee 
Exposure Time 1/100 second _. oe oe 
Filter Type Wratten 25 Mea wie 
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Take-up (Starboard) Horizon Camera: 


55 mm {/6.8 


Lens 


Aperture Setting {/8.0 
1/100 second 


Wratten 25 — 


Exposure Time 


Filter Type | 


C. POST FLIGHT PERFORMANCE EVALUATION 


The quality of the photography produced by the Master camera was 
very good throughout both missions. The information content of the (2:2. 2..-%2.% - 
photography was considered excellent. The missions were considered | | 
superior to Mission 1008 and approximately equal to Mission 1007. A 
small soft area was present at the supply end of the format inter- 
mittently during Mission 1009-1 however it was not present during 


Mission 1009-2. 
- eT te ea a? Pan = a8 needy nis ee 


7 oer” ? - 





The electro-mechanical operation of the camera salen was norma 
during both missions. There were no degrading factors to the photo- 
graphy with the exception of the usual light leaks near the start and end. iB aval shies 


of most operations. | in ee ‘ 
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SECTION 7 — 
SLAVE PANORAMIC CAMERA > 
A. COMPONENT ASSIGNMENT 
Component | Serial Number 
Main Camera pee eRe 
Main Camera Lens 1322435 
Supply Horizon Camera 148 B 
Supply Horizon Camera Lens ot — 813517 
Take-up Horizon Camera 148 A 
Take-up Horizon Camera Lens 813519 
Supply Cassette SC-15 
B. CAMERA DATA AND FLIGHT SETTINGS BO PSGSG Sea 
Main Camera: 
Lens , 24" £/3.5 on ee 3 
Slit Width | 0. 200" 
Filter Type Wratten 21 
Film Type Eastman Type 4404.0 2359 
Supply (Starboard) Horizon Camera: | 
Lens 55 mm £/6.8 = 
Aperture Setting {/8.0 - 
Exposure Time 1/100 second . es 
Filter Type Wratten 25 7 “ 
; 








Take-up (Port) Horizon Camera; - ee Cee 
Lens 55 mm [/6.8 | 
Aperture Setting £/6.8 
Exposure Time 1/100 second 
Filter Type os Wratten 2500 2 oe 
C. POST FLIGHT PERFORMANCE EVALUATION 
The photographic quality and information content of the imagery... - ieee, Ge 


produced by the Slave camera during both missions was comparable to 
the Master camera photography. The photography was degraded only 
by the minor effects of the usual light leaks and minus density streaks. 


Data block lamp #4 failed during passes D40 and D41 only. This 
failure is attributed to a wiring problem within the data block. - The. ee shee denis Saba 
remaining electro- mechanical operations of the camera were, in general, - eee: 


normal during both missions. 
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SECTION 8 


PANORAMIC CAMERA EXPOSURE 


The exposure parameters of both the panoramic cameras were the 


normal 0.200 inch wide slit and Wratten 21 filter used historically during 


summer flights. These conditions place the nominal e ture on the <0 #204. 
intermediate level processing curve, as published _y 






sae 


The illumination conditions during the mission were relatively 
constant as the flight was conducted during the summer. The frequency .. .: 
distributions of the solar elevations and solar azimuths encountered 
during the photographic operations are shown in Figures 8-1 to 8-4. 


The nominal exposure times are shown as a function of latitude for 


passes D-08, D-40, D-72 and D-104 in Figures 8-5 to 8-8. The predicted 





level of processing for the original negative is based on the in-flight -:> = -=-age-; 
performance estimate and is tabulated below with the processing levels eu ee 


reported by 


Mission Camera Primary Intermediate 
1008-1 FWD Predicted 0 100 
Reported 1 26 
1009-1 AFT Predicted 0 100 -.- 
Reported 0 40 
1009-2 FWD Predicted 0 100 
Reported 3 21 
1009-2 AFT Predicted 9 100 
Reported 4 47 


The variation in the predicted and reported processing levels is 


Full 


0 
73 


49 


generally consistent with the data observed from recent missions. The 
use of significantly greater percentages of full processing has been 
experienced throughout the Corona program. Further analysis and cal- 
culations are in process to attempt to ascertain the optimum exposure- 


processing conditions. 
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A comparison was made between the exposure time calculated from . 
the time word displayed by the Binary Data Block and the exposure time <->. 
derived from the 200 cycle time track. The exposure time from these _ 
two sources was determined for engineering passes D-47 and D-61 and 


plotted on Figure 8-9. 


The exposure time from the two sources parallel each other quite 
well however the FWD camera data shows that time track data results» oe ere 
in an exposure time that is approximately 6% shorter than calculated ~ © ~~~ ~*"” “aa 
from the binary time word. This effect on the exposure imparted to the 
original negative is insignificant. The shorter exposure time actually 
experienced does reduce the sensitivity of the camera system to image 


motion. oe . Aon. feted ee 
. se MERee 2 = x He: 4 
The cause of the variation in exposure time is attributed to the non- 
linear scan rate known to exist in the cameras. There is no evidence to 


indicate that the non-linear scan rate is in conjunction with a non-linear 
lens rotation which would produce image smear. 
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Tables 9-1 and 9-2 list missio data supplied by AFSPPL. This data 
includes the visual Reciprocal Edge Spread (RES) values, the area on the 
format in which the value was obtained and the general characteristics of 
the edge as shown on the data key page. The densitometric measurements 
of the base plus fog,, minimum and maximum terrain densities and the 
maximum cloud densities are also listed with other general data such as | .:22): 65s 
solar elevation, latitude and overlap. ‘ 


The columns are arranged in the following order: 








COLUMN ae en Bod 

NUMBER HEADIN DATA 

1 - Ascending or Descending pass 

2-4 | Pas Nbr Pass Number 

5 - FWD or AFT camera... 3.5. > Se ee 

6-8 Frm Nbr Frame Number ' 

9-17 Area iRES_ RES data in area 1 a 

9-11 www With flight RES value = 

12-14 | AAA Across flight RES value = ° 

15 Ss Subject - see key 

16 T Terrain - see key Logg abo Belge Sg 

17 Q Qualifiers - see key 

18-26 Area 2 RES RES data in area 2 = 

27-35 | Area 3 RES RES data in area 3 

36-44 Area 4RES_ RES data in area 4 o 

45-53 Area S RES RES data in area 5 2 

54-56 D min Terrain minimum density _ cae e 

57-59 D max Terrain maximum density : ie 

60-62 D Bt+F Base plus fog density . 

63-65 LIM max Cloud maximum density : 
52-00 i 
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COLUMN - 
NUMBER _ HEADING DATA. 


66-68 
68 

69-71 
713-74 
75-76 


LAT Latitude 
T. 0 = North, 1-2 South 
Sun Ele Solar Elevation ° 

° ' CLD Percent cloud cover 


piticp, he aay eae Aaa eke eee ee 
Fepe IN ve Of "VSS abs a --ernt 


OL ‘Percent everlap 


The data key for the listings of the "Subject", "Terrain" and "Qualifiers" 
is shown below. tg 


I SUBJECT | . ae 


Ls 


2. 
3. 
4. 


Buildings 
Roads, runways 
Tanks, A/C, other man-made 


os 


Non- cultural : 7 ; 7 ee = Force oo mer es, Sine a 





MQ TERRAIN 


a nn Fk WH Ae 


Flat : p, 
Hilly , oe eal ae Gees 
Mountains 
Flat and snow 


Hilly and snow 


Mountains and snow : 

UI EDGE QUALIFIERS - 
i. Clear aa 
Snow ore 


aon fo ww & & N 


Hazy : | 8 
Shadow : ee 
Snow and Haze 4 
Snow and Shadow fe 
Haze and Shadow | : 
Snow, Haze and Shadow | = 





Notice of Missing Page(s) 


Page 54 of the original document 
was missing. 
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The diffuse density measurements made by AFSPPL were computer 





sorted at A/P to permit analysis of the density ranges encountered at the - Aa ee ee 


three processing levels. A study of sorting techniques showed that no . 
absolute method was available to separate the density values as the accuracy 
of the Processing History published py QR s ppears rather low — 
and processing transition phases are not accounted for. The sorting technique © 
selected uses the base plus fog density values where measurements up to 


0.09 density are considered as having received Primary processing, 0.10 iin 


to 0.17 as Intermediate and above 0.17 density as Full. The percentage of — 
original negative that was processed at each level, based on the computer 
sort, is tabulated below with the predicted and reported processing percentages. 





Mission Camera : Primary Intermediate _Fub,. 

1009-1 FWD Predicted 0 100 0 
Reported 1 26 73 
Computed 0 34 66 

1009-1 . AFT Predicted 0 2 2000 we, O are, 
Reported 0 40 60 
Computed 0 45 _ 55 

1009-2 FWD Predicted 2 98 2g AE 
Reported 3 21 76 
Computed 0 40 60 

1009-2 AFT Predicted 2 . 98 0 
Reported 4 47 «49. 
Computed 0 56 44 


The correlation of the reported and computed percentages &t the three 
processing levels is quite good for Mission 1009-1 and is consistent with 
the normal mission values. The correlation is not as good for the Mission 


1009-2 values and it appears, as seen in Mission 1007, that a slight — . gee je 


departure from nominal processing control may have been experienced. 
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The tabulations of density frequency distributions for Missions 1009-1 
and 1009-2 are shown in Tables 9-2 through 9-6. The graphical presentation. 
of the density distribution are computer plotted in Figures 9-1 through 9-36..:> -» - 
Analysis of these plots and the assocaited mean and median density values > 
show that no significant variation in density was present in Mission 1009-2. _ 


Table 9-7 shows the distribution of the minimum terrain density measure- 
ments that are within and outside of the desired control range of 0.40 to 0.90 | 
density. The percentage of values below 0.40 is very small and essentially. -3..-'5,. 
all of these values are above 0.30 density. The percentage of over processed 
film is significant and cuase for concern. It strongly indicates that processing - 
should have been more consistent with the predicted levels. 


An extensive study is in process to ascertain the inter-relationship of _- 
the conditions of illumination, resulting densities and exposure-processing 
parameters. 
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SECTION 10 


PERFORMANCE MEASUREMENTS 


The photography acquired by both panoramic cameras during Missions 
1009-1 and 1009-2 received a MIP rating of 85. A summary is tabulated 
below of the average visual RES values and MTF/AIM resolution values 
measured by AFSPPL and the MTF/AIM resolution values made by ~— 

The length of the microdensimeter slit used by AFSPPL 
was 350 microns whereas QE sed an 80 micron slit; both 
slits were one micron wide. 





Mission Camera RES . AFSPPL All High 

1009-1 FWD 92 80 75 ~—«8B 

1009-1 AFT 89 85 1 83 

1009-2 FWD 94 85 16 88 7 
1009-2 AFT 87 87 72 79 | 


The Q@EBata normally contains two readings of the same 
edge the tabulation shows both the average of all the readings and the 
average of the highest readings of each edge. The value of the average of 

all readings is questionable as no valid reason can be ascertained for a 
measurement being greater than the resolution recorded however many .. -__.-.. P' 
factors can reduce the reading. . 


The details of the measurement and computing techniques, targets 
measured and target locations are fully reported in the evaluation report 
published by AFSPPL and are not normally included in this report. 
GEE. recently completed the re-calculation of the MTF/AIM 
values from Mission 1007-2 and up. Since this data has not been 
published in a previous report the corrected measurements for Missions 
1007-2, 1008-1, 1008-2, 1009-1 and 1009-2 are included in this report. 
It should be noted that sed a 320 micron slit for the _ 


evaluation of Missions 1007-2, 1008-1 and 1008-2 while a 80 mocron 
alit was used for Missions 1009-i and 1009-2. 
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Analysis of Photographic Image to Evaluate System Performance 


Mission 1007-2 


fee mee 


Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data 
reduced by computer techniques. 


Arithmetic Mean 71.0 1/mm 
Standard Deviation 18.0 1/mm 
Coefficient of Dispersion 25% 
Number of Edges 106 


Spread function width at 50% amplitude in microns from edge trace data reduced by*computer | 


techniques. 
Arithmetic Mean 12.2 uw 
Standard Deviation 3.9 
Coefficient of Dispersion 32% 


Number of Edges 106 
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Analysis of Photographic Image to Evaluate System Performance 


Mission 1007-2 


Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data .. 


reduced by computer techniques. 


Arithmetic Mean 
Standard Deviation 
Coeffient of Dispersion 
Number of Edges 


FWD 
Camera 


67.9 1/mm 
18.0 1/mm 
26% 

§3 


AFT 
Camera Airfields Buildings 
74.0 1/mm 71.5 1/mm_ 61.8 1/mm 
17.8 1/mm 18.01/mm_ 16.8 1/mm 
24% 25% 27% 
53 100 8 
eats cath 2 hag 


me . x 
oe 7 


Spread function width at 50% amplitude in microns from edge trace data reduced by computer 


techniques. 


Arithmetic Mean 
Standard Deviation 
Coefficient of Dispersion 
Number of Edges 


FWD 
Camera 


13.1 
4.3 p 
33% 


waate og 2 
poe : Sty Sa 


AFT 
Camera Airfields Buildings 

11.3 w 12.1 M6u 
3.3 3.9 ju 30n _ 
20% 33% 20% 

63 100 6 
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C3 tf 
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Pass 


D-71 
D-71 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-73 
D-73 
D-73 
D-73 
D-73 
D-73 


D-73 © 


Frame 


021 
021 
045 
045 
069 
069 
073 
073 
086 
086 
087 
087 
091 
106 
106 
107 
107 
014 
014 
016 
016 
032 
032 
047 





Location 


C-1 
C-1 
C-1 
C-7 
B-10 
B-10 
A-9 
A-9 
A-10 
A-10 
B-1 
B-1 
A-5 
A-3-4 
A-3-4 
C-4 
C-4 
A-13 
A-13 
C-12 
C-12 
A-5 
A-5 
B-2 


Mission 1007-2 


Orientation 


040 
040 
000 
000 
000 
000 
085 
085 
165 
165 
045 
045 
080 
025 
025 
020 
020 
005 
005 
165 
165 
165 
165 
015 


FORWARD CAMERA 


Subject 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Dam 
Dam 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 


Airfield — 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 


Analysis of Photographic Image to Evaluate System Performance 


50% 
Amplitude 
Spread 


Function 


Width 
(Microns) 


7.8 
15.5. 
11.1 
14.6 
8.9 
8.7 
10.4, 
11.4 
9.0 
14.5 
17.4 
18.9 
12.2 
19.9 
17.3 
22,2 
17.2 
8.1 
11.6 
71.8 
15.5 
8.6 
6.3 
9.6 


oneey 
A.I.M. 
Resolutior 
94 
82 
ae 
56 
95 
94 
68 
65 
85 > 
43 
_ Aa " 
‘ 12 “s 
48; 
40 = 
0 
3 
4S 5 
ra 
64S 
lg 
a.) 
93: 
97 a 
‘— 
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Bs 
Analysis of ¢ Image to Evaluate System Performance 
Mission 1007-2 - 
FORWARD CAMERA 
50% 
Amplitude 
Spread ; 
Function ©. ge 
| Width | ALM. * 
Pass_ Frame Location Orientation Subject (Microns) Resolution 
D-71 021 C-1 040 Airfield 7.8 94 
D-71 021 C-1 040 Airfield 5.5 62. 
D-12 045 C-7 000 Airfield os ne a 
D-72 045 C-7 000 Airfield 14.6 56 
D-72 069 B-10 000 Airfield 8.9 95 
D-72 069 B-10 000 Airfield == 8.7 eee 
D-72 073 A-9 085 Airfield 10,4 ~ 68 
D-72 073 A-9 085 Airfield 11.4 65 
D-72 096; SCA 10 165 Airtield 90 85 ~% 
D-72 086 A-10 165 Airfield 14.5 °° egg el 
D-72 087 B-1 045 Dam 17.4 43 
D-72 087 B-1 045 Dam 189 (42 | 
D-72 091 A-5 080 Airfield § 122° °° — a 
D-72 106 A-3-4 025 Airfield 19.9 48 
D-72 106 A-3-4 025 Airfield 1.30 40 © 
D-72 107 C-4 020 Airfield 22.2 40 
D-72 107 C-4 020 Airfield 17.2 | 48 5 
D-73. so A-13 005 Airfield 8.1 va 
D-73. O14 A-13 005 Airfield 11.6 64-8 
D-73 016 C-12 165 | Airfield 7.8 101 ¥ 
D-73 016 C-12 165 Airfield 15.5 a 
“ab 
D-73 032 ASS 165 Airfield 8.6 23 
D-73 032 A-5 165 Airfield 6.3 re 
D-13- 047 - B-2 015 Airfield 0.6 6 


f 
ees. | 
“aaly ai ee Are 





FORWARD CAMERA 


50% 
Amplitude 
Spread 
Function 
Width A.I.M. 
Pass Frame Location Orientation Subject (Microns) Resolution 
D-73 047 | B-2 015 .- -° Airfield é 9.0 ~° “96 ~3 
D-87 032 C-7 135 Airfield 10.9 72 
D-87 032 C-7 135 Airfield 13.6 67 
D-87 042 B-12 045 Airfield 15.3 TT 
D-87 042 B-12 045 Airfield 11.1 85 
D-38 005 C-7 | 165 Airfield 9.0 84 
D-88 005 C-7 165 Airfield 15.4 71 
D-88 038 B-2 150 Airfield 19.2 44 
: See a eRe Reenter coe 
D-88 038 B-2 150 Airfield 29.1 ° 37 
D-88 042 B-3 135 , Airfield 10.5 69 
D-88 042 B-3 135 Airfield 10.8 12 
D-120 012 A-4 | 000 Airfield 18.8 ° - 42 
D-120 012 A-4 000 Airfield 11.7 67 
D-120 025 B-3 070 Airfield 9.1 80 
: .t att a) 
D-120 025 B-3 070 Airfield 16.5 $30 
D-120 033 A-7 160 Airfield 14.7 57 
With | 
Aircraft 
D-120 033 A-7 160 Airfield 14.4 50 
With 
| Aircraft - 
D-120 043 C-6 015 Airfield 16.5 s7 
D-120 043 C-6 015 Airfield 13.1 82 
D-120 056 C-7 110 - Airfield 11.3 65 
D-120 056 C-7 110 Airfield 12.9 58 
D-120 057 Bel 115 Airfield 9.6 75 
D-120 087 Bel 115 Airfield 14.0 83 


D-120 058 B-1 120 Airfield (136 (86 





Pass 
D-120 
D-120 
D-120 
D-120 
D-120 


Frame Location 


058 
058 
058 
062 
062 


B-l 
C-5 
C-5 
B-2 
B-2 


Orientation 


120 
115 
115 
085 
085 


Mission 1007-3 «> ~ 
FORWARD CAMERA 





Subject 


_ Airfield 


Airfield 
Airfield 
Airfield 
Airfield 
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: Amplitude 


Spread 
Function 
Width 
(Microns) 
16.7. 
11.9 
12.0 
12.0 
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6 Sie Mission 1007-2 ©» -* 
i AFT CAMERA 
- 4 “— | . Amplitude 
Spread 
Function 
‘ Width A.1.M. 
Pass Frame Location Orientation Subject (Microns) = Resolution 
e D-57 044 A-9 172 Airfield” 1.5 0 Bs 
D-57 044 A-9 172 "Airfield 7.7 ~~ 90. 
= D-57 045 C-7 135 Airfield 8.8 81 
D-57 045 C-1 135 Airfield 9.2 89 
; D-57 048 B-4 135 Airfield 12.4 | 67 
D-57 048 B-4 135 Airfield 12.1 63 
D-71 027 C-13 040 Airfield 8.0 87 
; D-71 027 C-13 040 Airfield 10.5 18 
: D-72 051 C-8 180 Airfield’ = 11.8 ==" 9 5 
; D-72 051 C-8 180 Airfield 1.4 98 
D-72 057) A-6 160 Airfield 11.6 a a 
: D-72 057 A-6 160 Airfield 5.9. “2065 |, 
: D-72 058 A-ll 175 Airfield Bl 9 
: D-72 058 A-11 175 Airfield 7.5 95 
: D-72 066 B-3 160 Airfied 8915.5 - Slag 
: D-72 066 B-3 160 Airfield 13.6 56 
. D-72 071 C-3 050 Airfield 6.9 102 
: D-72 071 C-3) 050 Airfield 7.8 89 
- D-72 074 B-4 002 Airfield 10.6 a 
~ D-72 074 B-4 002 Airfield - 11.8 70 cae 
: D-72 078 C-6 000 8 8=—SsAdirfield 10.8 Rm > 
; D-12 078 C-6 090 Airfield 9.5 6° 
= D-72 087 A-8 090 _ Dam 11.7 19 
D-72 087 ASB 090 Dam 11.9 oa 
- D-72 090 A-5 150 Airfield 10.2 14 
D-72 090 ASS 150 Airfield 11 101 
as D-72 090 A-12 125 Airfield 14.3 57 
Dam “13,90 





D-72 090 A-12 125 
: <-1,5- 





Mission 1007-2 a eee Sy. hes 
AFT Camera | 
| be : a eee ee 
Amplitude . 
Spread 
Function 
Width A.I.M. 
Pass” Frame Location Orientation Subject Microns Resolution 
D-72 095 A-9 030 0=Sti‘<«és«CAr fini 95 TS erg 
D-72 095 A-9 080 Airfield 10.7 12 
D-72 110 C-11 050 Airfield 13.2 58 
D-72 110 se 050 Airfield 7,0 110 
D-72 112 B-10 020 Airfield = 12.30 5° 8 800 
D-72 112 B-10 020 Airfield 18.7 44 
D-87 038 C-1 130 Airfield 9.3 89 
D-87 038 C-7 130 Airfield 5.7 124 
D-87 047 A-3 045 - Airfield 14.98 a8 
D-88 O11 B-8 160 Airfield 13.0 56 
D-88 oll B-8 160 Airfield nd 
D-88 023 A-4 045 Airfield 1.00 BY 
D-88 023 A-4 045 Airfield 12.5 _ 63 
D-102 270 9-C 000 Airfield 9.0 88 
With OBR pt RTS i 
Aircraft tts 
D-102 270 9-C 000 Airfield 1.0000 
: With : 
Aircraft | 
D-117 030 B-l 000 Airfield 11.8 66 
D-117 030 B-1 000 Airfield - 15.9 _ oe so 
D-117 030 Bel 080 Airfield 18.3 45 
D-117 030 B-1 080 Airfield 21.5 43 oe 
D-119 116 C3 000. . Airfield 16.4 an 
D-119 116 C-3 000 Airfield 12.0 a a 
D-119 118 B-2-3 010 Airfield 9.4 80 
D-119 «118 BB +223 0:0 Airfield 11.3 68 
D-119 123 A-1 160 Airfield 89 S74 
Aictield 7 : 


D-119 123 A-7 100 | 
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Analysis of Photographic Image to Evaluate Syetem Performance 


Miasion 1008-1 


Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data - 
reduced by computer techniques. 


Arithmetic Mean 83.0 1/mm 
Standard Deviation 21.1 1/mm 
Coefficient of Dispersion 25% 
Number of Edges 103 





Spread function width at 50% amplitude in microns from edge trace data reduced by ‘computer =o 
techniques. 
Arithmetic Mean 10.6 x ‘ 
Standard Deviation 3.2 p 3 
Coefficient of Dispersion 30% 
Number of Edges 103 
* 
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Ld 
Analysis of Photographic Image to Evaluate System Performance 


Mission 1008-1 


Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace Gata 
, * : es Tn MR UT ya AS 


reduced by computer techniques. 


FWD AFT 

Camera Camera Airfields Buildings 
Arithmetic Mean 80.7 /mm = 85.9 V/mm 83.4 mm 74.8 Vom. 
Standard Deviation 21.6 i/mm 20.0 1/mm 21.0 1/mm 24.8 1/mm 
Coefficient of Dispersion 27% | 23% 25% 33% 
Number of Edges 57 46 99 4 


oo ape are Se 


a _ 


Spread function width at 50% amplitude in microns from edge trace data reduced by computer 


techniques. a a 
Camera Camera Airfields Buildings 
Arithmetic Mean 11.2 yw 10.0 yu 10.6 wu 12.5 | 
Standard Deviation 3.5 u 2.7 i $20 ©8396 26 EP 
Coefficient of Dispersion 32% 27% 31% 21% 
Number of Edges 57 46 99 : 4 : 
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. Pass 

_ D-08 
. D-08 
: D-09 
D-09 
7 D-09 
Z D-09 
_ D-09 
; D-09 
; D-09 
; D-09 
; D-09 
; D-09 
D-09 

D-09 

; D-09 

; D-09 

D-09 
: D-09 

: D-09 

° D-09 

: D-40 

° D-40 

: D-40 

D-40- 
; D-40 









"a te aie 
Analysis of ographic Evaluate System Performance - 
Mission 1008-1 
FORWARD CAMERA 
50% 
Amplitude 
Spread 
Function 
oe 2 ee Width - . ALM.-<-: 
Frame Location Orientation Subject Microns Resolution 
041 B-C-2 110 Airfield 12.9 13 
041 B-C-2 110 Airfield 12.5 67 
054 B-10 006 Airfield 3.1. ° =. 60) 
054 B-10 006 Airfield 12.7 68 
065 B-12 126 Airfield 8.2 98 
065 B-12 126 Airfield 9.5 90 
073 C-9 156 Airfield 10.6 <2": 67S 
073 C-9 156 Airfield 14.1 80 
078 C-9 158 Airfield 7.7 114 
078 c-9 158 Airfield 99° + 88- ee 
082 A-1 005 Airfield 67 14 
082 A-7 005 Airfield 8.1 117 
085 B-13 173 Airfield 2 cen eee 
085 B-13 173 Airfield 10.6 62. 
086 A-11 085 Airfield 7.1 108: 
086 A-1l 085 Airfield 10.4 73 
086 B-13 128 Airfield 9.4 87. 
086 B-13 128 Airfield 12.4 62 = 
089 B-13 068 Airfield 161 020 
089 B-13 068 Airfield 14.9 0 - 
092 A-13 020 - Airfield 10.6 me 
092 A-13 020 Airfield 9.6 17 
099 C-4 035 Dam 15.0 52 
- 099 C-4 035 Dam 14.6 $6 
181 A-5 066 Airfield 22.2 43 





sh ee 
Amplitude 
‘ Spread 

Functioa 

Width A.M. 
Pass Frame Location Orientation == Subject. ©» _(Microns), —_Resolutlor 
D-40 Ss :151 A-S 066020 Airfield = 6,20 GTS 
D-40 179 B-12 140 Airfield 7.4 101 
D-40 179 B-12 140 Airfield 7.0 105 
-D-40 183 A-6 171 Airfield 11.6 a 
D-40 183 A 171 Airtied 114 873 | 
D-40 197 C-12 100 Airfield 1.7 104 
D-40 197 ez 100 Airfield 11.2 78 
D-40 198 A-6 105 Airfield oS 
D-40 198 A-6 105 Airfield 030 es 8 
D-40 206 B-7 172 Airfield 6.4 119 
D-40 206 B-7 172 Airfield 1.20 4.4 
D-41 027 B-6 041 Airfield 12.3007 a8 
D-41 027 B-6 041 Airfield 11.5 18 
D-41 043 A-6 000° Airfield 13.7 58 
D-41 043 A-6 000 Airfield 19.6 “i 
D-41 044 B-1 154 Airtield 12.2 60 3 
D-41 044 B-7 154 Airfield 14.0 Ye 
D-41 (045  Aod 158 Airfield 1.2 119. 
D-41 045 A-12 158 Airfield 610 126.4 
D-41 045 B-3 170 Airfield | 15.0 so; 
D4i 045 «BS 170 Airtield 13.7 60 
D-41 045 | AAS 152 Airfield 10.6 80. = 
D-41 045 A-5 105 ' Airtield 9.6 3s 
D-41 045 A-5 105 Airfield 13.9 67 
D-41 048 B-7 005 Airfield 17.2 .) or 
D-41° 049 ' Be? 005 Airfield 4.8 (123 | ; 


Dee 





. Pass 


D-41 
D-41 
D-41 
D-41 
D-41 
D-41 


057 
057 
057 
057 
072 
072 


Location 


C-10 
C-10 
C-11 
C-il 
C-9 
C-9 


Orientation 


151 
151 
005 
005 
030 
030 





Subject 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 





~155- 


ror 
~ = 
+ 
oy! 


Amplitude 

Spread 

Function 

Width A.1.M. 

(Microns) Resolution 
11.6 68 
7.8 96 
6.6 | 112 
8.1 113 | 
12.3 68 
14.6 60 








Mission 1006-1 ae 
AFT Camera 

50% 2 ene 

Amplitude 

Spread 

Function 

Width A.1LM, 
Pass Frame Location Orientation Subject Microns Resolut 
D-09 083 A-5 160 Airfield _ 90 | Banca 
D-09 083 A-5 160 Airfield 6.6 108 
D-09 087 C-7 005 Airfield 11.8 69 
D-09 087 C-7 005 Airfield 16.5 51 
D-09 090 C-2 105 Airfield 49° 6°: 2 
D-09 090 c-2 105 Airfield 16.5 52 
D-09 091 C-3 075 Airfield 10.8 79 
D-09 091 c-3 075 Airfield 10.5 70 
D-09 091 B-1 115 Airfield ~~ 9,6 (2° 2°99" 
D-09 091 B-1 115 Airfield 12.1 71 
D-09 04 B-1 053 Airfield 18.4 ae 
D-09 094 B-1 053 Airfield 260° ag 
D-40 156 A-8 010 Airfield 10.4 20 
D-40 156 A-8 010 Airfield . 9.9 84 
D-40 156 A-1 120 Dam 7 10.6 10928: 
D-40 156 | A-1 120 Dam 9.9 a 
D-40 184 B-2 131 Airfield 7.3 «93 : 
D-40 184 B-2 131 Airfield 6.7 104: 
D-40 188 C-9 171 Airfield 6.8 lz. g 
D-40 (202 B-10 119 Airfield 2. oO 
D-40 202 B-10 119 Airfield 9.4 ) es 
D-40 203 B-8 105 Airfield 6.2 105 - 
D-40 203 C-3 088 * Airfield 12,2 a 
D-40 203 c-3 088 Airfield 9.6 sa 
D-40 203 B-8 105 Airfield 10.1 16 
D-40° al - Aeb 172 Airfield 1 109 
D-40 a1 A-6 172 Airfield ss 0.0 96 


Pass 


D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 
D-41 


zeae 


033 
033 
042 
042 
048 
048 
050 
050 
050 
050 
050 
050 
051 
051 
053 
078 
078 
083 


Location 


C-9 


B-10 
B-10 
A-9 


A-10 
A-10 
C-1 
C-1 
B-3 
B-3 
C-12 
C-12 
B-3 
B-6 
B-6 
B-2 
B-2 





Mission 1008-1 Hee 


AFT Camera 


Orientation | 


045 
045 
067 
067 


— 000. 


000 
115 
115 
155 
155 
154 
154 
167 
167 
150 
030 
030 
131 
131 


-157- 


2 


Subject 
Airfield 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 


Airfield 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 


i 








Amplitude 


Spread 
Function 
Width 


(Microns) 


8.8 
11.3 
10.0 

6.6 
11.1 

8.8 
12.1 

7.9 

i 

8.2 

7.5 

5.9 

8.8 

6.5 


10.7 wee 


9.1 
10.7 
10.1 
12.4 


o. 


A.I.M. 
Resolution 


92° ° 
69 
77 
108 
73 
100 
68 


129 


84 
99 
105 


114 

108 
99 | 
73 
98 


. 
eS 
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Analysis of Photographic Image to Evaluate System Performance 
Mission 1008-2 


Resolution in lines/mm based on the aerial: image modulation - 4404 curve from edge trace data 4 
reduced by computer techniques. 


Arithmetic Mean 84.3 1/mm 
Standard Deviation — 21.0 l/mm 
Coefficient of Dispersion 25% 
Number of Edges 123 


Spread function width at 50% amplitude in microns from edge trace data r eer oy eomouar 





techniques. 
Arithmetic Mean 10.2 u | 
Standard Deviation 3.9 u os 
Coefficient of Dispersion 38% 
Number of Edges 123 4 


“he cle, 





Analysis of Photographic eakes to Evaluate on Pecbewines 


Mission 1008-2 


Resolution in lines/mm based on the aerial image modulation - > 4404 curve from edge eee ae 5 
reduced by computer techniques. 


FWD AFT 

Camera _ Camera Airfields 
Arithmetic Mean 83.4 l/mm 85.2 1/mm 84.3 1/mm 
Standard Deviation 19.9 1/mm 22.4 1/mm 21.1 /mm 
Coefficient of Dispersion 24% 26% 25% 
Number of Edges 64 59 123 


o- oT; ae 2 
: te a aaa a Bae: 4 
. .* = + 4 


Spread function width at 50% amplitude in microns from edge trace data reduced by computer 


techniques. ae me 
Camera Camera Airfields 
Arithmetic Mean 10.4 u 10.1 10.3 
Standard Deviation 3.9 u 3.9 4 3.9 4 ee wel 
Coefficient of Dispersion 38% 38% 38% 
Number of Edges 64 59 123 
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Mission 1008-2 
FORWARD CAMERA - 
50% 
Amplitude 
Spread 
Function a 
ae tte WHdth ork AMS 
Pass Frame Location Orientation Subject (Microns) Resolution 
D-68 057 B-4 175 Airfield 10.2 i 
D-68 057 B-4 175 Airfield 8.5 87 
D-68 061 B-3 040 Airfield 14.850 + 5S 
D-68 061 B-3 040 Airfield 13.7 58 
D-68 072 C-9 045 Airfield 11.1 71 
D-68 072 C-9 045 Airfield 8.1 91 
D-68 073 B-10-11 _ 090 | Airfield = = 8.952. ye QB g 
D-68 073 B-10-11 - 090 Airfield 8.0 93 
D-68 073 ; C-11 085 Airfield 80 4 
D-68 073 C-11 085 Airfield OT ee 5 
D-68 074 C-5 165 Airfield 7.0 105 
D-68 074 C-5 165 Airfield 8.4 90 
D-68 075 A-5 165 Airfield T4000 FMR iy 
D-68 075 A-5 165 Airfield 7.0 109 
D-72 029 B-8 000 Airfield 93 B82. 
D-72 029 B-8 000 Airtield 12,2 68 
D-72 030 A-B-7 050 Airfield 8.5 92 
D-72 030 A-B-7 oso Airfield 14.2 : mare 
D-72 032 A-9 025 Airfield $6 8 a 
D-72 032 A-9 025 Airfield 12,7 0 * 
D-72 037 C-5 035 - Airfield 8.9 6 2 
D-72 037 C-5 035 Airfield 18,2 eo | 
D-72 058 B-il 005 Airfield 7.6 98 
D-72- 088 - Bell 005 Airfield 15.9 35. 
& 









es ¢ | et 
FORWARD CAMERA 
3 oe 50 tC; . 

Amplitude - 

Spread 

Function 

Width A.M. 
Pass" Frame Location Orientation Subject (Microns) Resolution 
D-72 063 C-12 015 Airfield — 1.7 8 Ly 
D-72 063° C-12 015 Airfield 6.5 19 
D-72 082 C-10 150 Airfield 1.2 101 
D-72 082 C-10 150 Airfield 9.9 81 
D-72 112 C-10 025 Airfield 120° ~@9. 3 
D-72 112 C-10 025 Airfield 7.4 102 
D-72 122 A-2 020 Airfield 9.2 82 
D-72 122 A-2 020 Airfield 10.7 80 
D-72 125 B-5 030 Airfield 15.0 5° OSB 
D-72 125 B-C-4 065 Airfield 10.5 69 
D-72 125 B-C-4 065 Airfield 13.6 ol, 
D-72 125 B-5 030 Airfield 15,1 358g 
D-72 128 A-5 010 Airfield 11.5 14 
D-72 128 A-5 010 Airfield 22.8 40 
D-88 005 C-9 090 Airfield 1.9 io ‘grees 
D-88 005 C-9 090 Airfield 7.8 98 
D-88 030 A-8 170 Airfield 1.4 98 
D-88 030 A-8 170 Airfield 8.1 92; 
D-88 030 B-8 045 Airfield 5.8 116 3 
D-88 030 B-8 045 Airfield 12.8 68 
D-88 031 A-10 005 Airfield 10.4 3; 
D-88 031 A-10 005 Airfield 6.6 108 
D-a8 032 A-B-5 020 Airfield 11.9 6 
D-88 032 A-B-5 020 Airfield 10.7 17% 
D-88 036 BC-10 050 Airfield 8.7 86 











Mission 1008-2" 
FORWARD CAMERA 
50% 
Amplitude 
Spread 
Function 
. Width A.ILM,. 
Pass” Frame Location Orientation Subject (Microns) Resolution 
D-88 036 BC-10 050 | Airfield - 6.8) _ 9. ag 
D-88 038 A-3 170 Airfield 71 106 
D-88 038 A-3 170 Airfield 8.6 83 
D-88 045 C-13 085 Airfield 9.2 17 
D-88 045 C-13 085 Airfield 9.0 81 
D-88 071 C-9 035 Airfield 8.7 84 
D-88 071 C-9 035 Airfield 7.8 86 
D-88 122 B-10 040 Airfield 11.2 71 
D-88 122 B-10 040 Airfield WA eo eg 
D-88 133 A-1 095 Airfield 7.5 95 
D-88 133 A-7 095 Airfield 15.2 ST 
D-88 135 B-7-8 170 Airfield 25.7 6.8 
D-88 135. B-7-8 170 Airfield 19.3 130 
D-88 135 B-9 088 Airfield 6.1 125 
D-88 135: B-9 088 / Airfield’ 6.0 0° ted 
16h 3 


Pass 
D-54 
D-54 
D-54 
D-54 
D-55 
D-55 
D-55 
D-56 
D-56 
D-56 
D-56 
D-56 
D-56 
D-56 
D-56 
D-56 
D-56 
D-56 
D-56 
D-57 
D-57 
D-57 
D-57 
D-57 
D-57 
D-57 


Frame 


032 
032 
032 
032 
123 
141 
141° 
063 
063 
076 
076 
077 
077 
082 
082 
131 
131 
145, 
145 
050 
050 
052 
052 
056 


056 


072 


Location 


A-7 
A-7 
AB-8 
AB-8 
B-10 
B-12-193 
B-12-13 
C-8 
C-8 
A-6 
A-6 
A-il 
A-il 
B-13 
B-13 
B-9 
B-9 
B-5 
B-5 
4-B 
4-B 
4-B 
4-B 
3-A 
3-A 
7-B 


Orientation 


000 
000 
065 
065 
170 
165 
165 
130 
130 
100 
100 


165 
165 
165 
020 
035 
035 
135 


$8888 





Mission 1008-2 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 


Airfield . 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 


Airfield - 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airtield 
Airfield 


“: 
wey 


12.7 
73 


67 
102 


50% 

Amplitude 

Spread 

Function 

Width A.I.M. 

ole (Microns) — a, 

11.5 . 
12.0 60 
8.4 109 
8.5 _ : 93 
14.3 59 
7.3 108 
8.0 92 
12.7%. OB Hy 
13.3 63 
11.7 74 
WB Dt 
7.9 98 
7.0 108 
9.9. 2: © |. 93 cts 
13.0 60 
12.6 70 
6.8 9: 
28.8 a1 “ 
18.7 “6 
oi ed - 
7.1 115 — 
9.9 : 86 
1.7 110: 
9.1 88 





Mission 1008-2 . 
AFT CAMERA | 
50% 
‘. Amplitude © 

Spread 

Function 

Width ALM. 
Pass = Frame Location Orientation Subject Microns Resolution 
D-57 072 1-B 175 Airfield 6.6 3M 
D-72 035 B-6 000 Airfield 10.5 10 
D-72 035 B-6 000 Airfield 6.1 102 
D-72 035 A-1 055 Airfield 11.7 14 
D-72 043 B-9 035 Airfield 5.3. 126 
D-72 043 B-9 035 Airfield 5.9 106 
D-72 —064 c-3 010 Airfield 18.5 44 
D-72 064 3 010 Airfield 11.1 68 
D-72 069 B-3 015 Airfield = 83 0% 
D-83 072 13-B 120 Airfield 13.0 6 
D-83  072—O 13-B 120 Airfield 12,4 ST 
D-87 064 B-11 025 Airfield i Mo 
D-87 064 B-11 025 Airfield 8.2 99 
D-88 011 B-5 070 Airfield 13.3 59 
D-88 O11 B-5 070 Airfield 10.6 . sh Sos 
D-88 035 ee 170 Airfield 7.7 100: 
D-88 035 "AAT 170 Airfield 11.2 a 
D-88 036 C-6 030 Airfield 6.3 130 
D-88 036 C-6 030 Airfield 1.7 105: 
D-88 036 A-4 005 Airfield — 6.9 im * 
D-88 036 A-4 005 Airfield 6.2 16. 3 
D-88 037 A-10 025 Airfield 8.7 a2 
D-88 037 A-10 025 . Airfield 12.3. 1% 
D-88 042 c-5 040 Airtield 1.1 101 
D-88 042 C-5 040 Airfield 6.9 109 
D-88° = 043 ' Ael2 170 Airfield 14,1 59 CO; 
D-88 045 A-12 170 Airfield 11.8, a 








Pass 


D-88 
D-88 
D-88 
D-88 
D-88 
D-88 


Frame 


051 
051 
051 
051 
052 
052 
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‘Mission 1008-2 - 
AFT CAMERA 


t= 


Location Orientation | Subject 
A-3 190 =: Airfield 
A-3 130 Airtield 
B-2 065 Airfield 
B-2 065 Airfield 
C-3 130 Airfield 
C-3 130 Airfield 





50% 
Amplitude 
Spread 
Function 
Width 
Microns 


12.8 

11.0, 

10.2 
9.3 
6.8 
7.9 


Resolution. 


A.I.M. 


sep ahem ae) ab gee: 


66 
83 
83 
115 
89 





Analysis of Photographic Image to Evaluate System Performance 


Mission 1009-1 


Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data. 
reduced by computer techniques. 7 Pe ene 
Arithmetic Mean 75.3 1/mm 
Standard Deviation 19.9 l/mm 
Coefficient of Dispersion 28% 
Number of Edges 80 


M.I.P. Frame 112 


4 


vt m5 


techniques. Bou oe thes ? i 
Arithmetic Mean 11.7 yw oe 
Standard Deviation _ 4.2 
Coefficient of Dispersion 36% eae 


Number of Edges 80 


Spread function width at 50% amplitude in microns from edge trace data reduced by computer 


M.I.P. Frame 7.3 


ne er 
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Analysis of Photographic Image to Evaluate System Performance 
Mission 1009-1 


Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data 


"0. Be - or 


reduced by computer techniques. 


FWD . AFT 
Camera Camera Airfields Buildings 
Arithmetic Mean 75.3 1/mm 74.9 /mm 175.1 1/mm_ 177.8 1/mm 
Standard Deviation 20.2 1/mm 19.2 1/mm 20.1 1/mm_ 19.1 1/mm” 
Coefficient of Dispersion 27% 26% 27% 25% 
Number of Edges 63 17 76 4 
votre pear 


Spread function width at 50% amplitude in microns from edge trace data reduced by computer 
techniques. 


Camera Camera Airfields Buildings , 
Arithmetic Mean 11.8 4 11.4 wu 11.8 4 9.6 uw 
Standard Deviation 4.4 wu 3.5 ps 4.24% D> Oe Se all 
Coefficient of Dispersion 37% 31% 36% 22% 
Number of Edges 63 17 76 4 
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Analysis of Posie cuoble ange to Evaluate Byetem Performance 
CROSSOVER BETWEEN 80u slit and 320u alit 


Mission 1009-1 


Resolution in lines/mm based on the aerial image modulation - 4404 curve from _ trace data 


reduced by computer techniques. a > SEA ag 
1 x 80 micron slit 1 x 320 micron sli 
Arithmetic Mean 71.7 1/mm 69.4 1/mm 
Standard Deviation | 17.6 i/mm 18.2 1/mm 
Coefficient of Dispersion 24% 26% 
Number of Edges 33 33 
el SRE 


Spread function width at 50% amplitude in microns from edge trace data reduced by computer 
techniques. | : 


1 x 80 micron slit 4 x 320 micron sli 
Arithmetic Mean . 12.1 | 12.3 uw | 
Standard Deviation 4.2 u . 3.7 Fi Kl 
Coefficient of Dispersion 35% 30% 
Number of Edges 33 33 
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Analysis of Photographic Image to Evaluate System Performance 


' Mission 1009-1 


FORWARD CAMERA 


50% 

Amplitude 

Spread 

Function 

| Width ALM. 

Pass Frame Location Orientation ' Subject (Microns) Resolution * 
D-07 013 C-6 025 Building 10.7 70 
D-07 013 C-6 025 Building 10.1 15 
D-07 013 C-56 015 Airfield 22.5 53 
D-07 013 C-56 015 Airfield 23.2 39 
D-08 172 C-12 137 Airfield 23.4 42 
D-08 172 C-12 137 Airfield 7.3 92 
D-09 010 A-9 000 Airfield 12.8 ° 63 
D-09 010 A-9 000 4©-—Ss«éAirfield «=—i(atiéidsésOO!UDOSC<i‘<‘ #*C 
D-09 074 | A-6 065 Airfield 12.1 66 
D-09 074 A-6 065 Airfield 16.3 
D-09 074 B-4 045 Airfield 13.5 59 -§ 
D-09 074 B-4 045 Airfield 11.4 75 
D-09 089 C-4 120 Airfield 17.2 46 
D-09 ° 089. C-4 120 Airfield 7.9 86 " 
D-09 093 B-10 080 Airfield 8.9 690 
D-09 093 B-10 080 Airfield 7.3 gs 
D-21 080 B-9 130 Airfield 10.3 m 
D-21 080 B-9 130 Airfield ~ 10.6 62s 
D-21 082 C-13 110 Airfield "424° so 
D-21 082 C-13 110 Airfield 14,3 100 3 
D-21 135 A-6 060 Airfield 20.7 490 
D-21 135 A-6 080 "Airfield 9.9 “ge 
D-21 137 A-l 085 Airfield 13.5 54 
D-21 137 Aol 085 Airfield 19.7 4 





Mission 1008-1 - 
FORWARD CAMERA 

50% «is 

Amplitude 

Spread 

Function 

| Width A.I.M. 

Pass Frame Location Orientation Subject (Microns) Resolution 
D-21 142 A-8 015 Airfield 9H 
D-21 142 A-8 015 Airfield 9.1 60 
D-21 146 B-2 140 Airfield 16.5 $5 
D-21 146 B-2 140 Airfield 8.8 81 
D-21 176 C-6 090 Airfield 5.8 °°  - ahs 
D-21 013 B-7 170 Airfield 8.2 95 
D-21 013 B-1 170 Airfield 11.8 74 
D-41 014 A-2 015 Airfield 8.0 105 
D-41 014 B-5 000 Airfield 17.2 =. gg 
D-41 014 B-5 000 Airfield 1.9 98 
D-41 os B-2 045 Airfield 10.2 a 
D-41 016 B-2 060 Airfield 8.4 100. 4 
D-41 016 B-2 060 Airfield 10.9 81 
D-41 019 B-8 110 Airfield 6.6 118 
D-41 019 B-8 110 Airfield 6.7. 112.8 
D-41 025 B-11 140 Airfield 18.9 $1 
D-41 025 B-11 140 Airfield 11.5 59 
D-41 026 Bell 045 Airfield 13.3 60 
D-41 026 B-11 045 Airfield 8.2 84 
D-41 027 A-8 055 Airfield 12,2 ee 
D-41 027 A-8 055 Airlield 9.9 73 
D-41 037 C-5 170 Airfield 16,0 5 
D-41 037 C-5 170 - Airfield 10.2 m3 
D-41 038 C-10 160 Airfield 11.4 68 
D-41 038 C-10 160 Airfield 5.9 116 
D-41 040 B-6 160 Airfield 10.2 19 
D-41 040. B-6 160 Airfield 65 108 


#17 lye 





FORWARD CAMERA 


 §0% . 
Amplitude 
Spread 
Function 
Width A.I.M. 
Pass Frame Location Orientation Subject (Microns) Resolution 
D-41 043 C-3 | 160 - - Airfield = -- -.164 --- | 52. i 
D-41 043 C-3 160 Airfield 13.3 64 
D-41 043 B-4 110 Airfield 19.1 45 
D-41 043 B-4 110 Airfield 10.0 74 
D-41 043 B-C-7 030 D Am 6.5 - 105 
D-41 043 B-C-7 030 D Am 11.0 61 
D-41 058 C-3-4 020 Airfield 9.1 84 
D-41 058 C-3-4 020 Airfield 10.2 82 
D-41 061 A-10 130 Airfield ~ gg TOP ge a 
D-41 061 A-10 130 Airfield 11.2 15 
D-41 063 B-8 150 Airfield 8.2 9 
D-41 063 B-8 180 Airfield 82. 10. 4 
3 


bh! 
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Mission 1009-1. 
AFT CAMERA 
50% > BIRR 25,8, 45 
Amplitude a 
Spread 
Function 
| | Width A.1.M. 
Pass Frame Location Orientation Subject (Microns) Resolution 
D-21 084 A-5 110 Airfield 167000 5B 
D-21 084 A-S 110 Airfield 13.8 87 
D-21 109 C-8 080 Airfield 9.3 94 
D-21 109 C-8 080 Airfield 1.3 94 
D-21 144 c-9 045 Airfield 6.4 96 
D-21 144 C-9 045 Airfield 11.5 74 
D-21 145 AG 010 Airfield 11,5 68 
D-21 145 A-6 010 Airfield 9.0 83 
D-37 is6 A-3 045 Airfield eC ees ae 
D-37 156 A-3 045 Airfield 14,1 $7 
D-37 170 : A-10 050 Airfield 13,2 67 
D-37 170 A-10 050 Airfield . 142 © 86 
D-37 174 B-78 020 Airfield 8.1 96 
D-37 174 B-78 020 Airfield 17.3 47 
D-41 032° A-1 060 Airfield - 7.3 ett) 
D-46 015 C-12 090 Airfield 7.5 104 
D-46 O15 C-12 090 Airfield 11.5 48 





*M.I.P. Frame 
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Analysis of Photographic Image to. Evaluate System Performance 
Mission 1009-2 
Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace 
data reduced by computer techniques. Oe Se ee a 
Arithmetic Mean 74.1 1/mm 
Standard Deviation 21.7 1/mm 
Coefficient of Dispersion 20% 
Number of Edges 110 
Spread function width at 50% amplitude in microns from edge trace data reduced by computer _. 


Arithmetic Mean 13.0 wu 
Standard Deviation §.0 py 
Coefficient of Dispersion — 39% 
Number of Edges 110 
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Analysis of Photographic iiniges to > Evaluate System Performance oe . e ; . 


Mission 1009-2 


Resolution in lines/mm based on the aerial ieee modulation - - 4404 Curve from edge trace — 


reduced by computer techniques. 


Arithmetic Mean 
Standard Deviation 
Coefficient of Dispersion 
Number of Edges 


FWD 
Camera 


75.6 1/mm 
23.9 1/mm 
32% 

58 


AFT 

Camera Airfields Buildings 

72.4 1/mm 74.5 1/mm = 71.9 _— 

18.9 1/mm 22.21/mm 19.1 °° 7 * 
26% 30% 2% 

§2 92 18 


Spread function width at 50% amplitude in microns from edge trace data reduced by computer 


techniques. 


Arithmetic Mean 
Standard Deviation 
Coefficient of Dispersion 
Number of Edges 





FWD 
Camera 


13.0 p 
5.3 u 
40% 
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AFT oP ee * ght, OE 4 — 'y 
Camera Airfields Buildings 

13.0 u 12.8 p 14.0 yu 

4.8 yu 5.0 6.46 ea 
37% 39% 38% 
52 92 i8 = 
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Analysis of Photographic Image to Evaluate System Performance 
Mission 1009-2 
FORWARD CAMERA 

50% 

Amplitude 

Spread 

| oe “wah (ee 

Pass" Frame Location Orientation Subject (Microns) Resolution 
D-52 122 A-9 130 Airfield 17.8 53 
D-52 122 _ AD 130 Airfield 23.1 41 
D-52 139 A-3 005 - Airfield 20.2 ‘54 
D-52 139 A-3 095 Airfield 19.1 77 
D-52 165 A-1 045 Airfield 4.9 119 
D-52 165 A-1 045 Airtield 5.2 117 
D-52 175 A-10 175 Airfield A ee ae 
D-52 175 A-10 175 Airfield 10.7 79 
D-53 133 A-8 115 Airfield 8.0 101 
D-53 133 A-8 115 Airfield 4.6 -133 
D-56 079 B-8 040 Airfield 9.4 88 
D-56 079 B-8 040 Airfield 9.4 84 
D-56 080 A-8 120 Airfield 9.5 wg 4 
D-56 080 A-8 120 Airfield 6.7 111 
D-56 081 A-1 080 Airfield 12.0 65 
D-56 081 A-7 080 Airfield 20.7 52 
D-56 099 B-2 020 Airfield 6.9 99 
D-56 099 B-2 020 Airfield 13.0 66 
D-56 112 C-8 018 Airfield 18.7 58 
D-56 112 C-8 018 Airfield 17.8 44 
D-61 007 C-2 095 Airfield 6.0 121 
D-61 007 C-2 095 Airfield 6.0 117 
D-61 010 B-4 010 Bridge 6.6 111 
D-61 010 B-4 010 Bridge 11.2 16 








a ete Sd a oc Roe Mees 
ieee em ig a ek ats 
. eee ee : ose es Se ie 
e Mission 1000-2... 2 2 | jo 
FORWARD CAMERA ~~ 
~ 50% Byes “ieee, . ; oe 
Amplitude ©.“ °° * 
Spread 
Function 
Width A.1. M. 
Pass = Frame Location Orientation Subject,  (Microns) = Resolution 
D-61 013 B-7 175 =—ti‘(<#sé@B il ding (18.8 ae 
- near 7 ae Eien Si 
Airfield 
D-61 013 B-7 175 ‘Building 8.0 96 
near 
Airfieid 
D-61 014 B-12 160 Bridge 13.0 64 
D-61 014 B-12 160 Bridge 21.9 59 
D-61 _, 016 C-10 130 Airfield 7.5 84 
D-61 016 C-10 130 Airfield = 8.8. . = 100 ; 
D-72 029 A-10 170 Airfield 13.2 a Te 
D-72 029  A-10 170 Airfield 14,2 65 
D-72 041 A-5 155 Airfield 65 103: 
D-72 041 A-5 155 . Airfield 15.5 a | ae 
D-72 048 B-3 065 Airfield 17,5 76 
D-72 048 B-3 065 Airfield 20.0 76 
D-72 050 B-12 070 Airfield 12.8 1 
D-72 050 B-12 070 Airfield 12.6 «47 
D-72 060 C-5 170 Airfield 17.5 59 
D-72 060 C-5 170 Airfield 21.5 54 OC 
D-72 083 C-5 025 Airfield . 14.8 $7 
D-72 083 C-5 025 Airfield 15.4 ° 54 
D-72 084 A-3 055 Airfield 5.7 130 
D-72 084 A-3 055 Airfield 16.0 63 
D-88 033 B-C-7 110 Airfield 15.5 83 
D-88 033  B-C-7 110 Airfield 16,2 54 
D-99 028 B-1 070 Airfield i5.1 53 
D-99 028 B-1 o70 Airfield 15 2 
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pong? A ake oS Se Sead ae IE Es oe, Sette oP "7 fl 
weigh ao ao “aeatied ee ee | 
° 50% - 
Amplitude. .. 
Spread 
‘ Fs Function 
Width A.I.M. 
Pass Frame Location Orientation Subject (Microns) Resolution 
D-99 029 B-2 050 Airfield 14.5 a 
D-99 029 B-2 080 2—ti‘(‘i«é‘«‘ AW tia 
D-99 042 B-11 060 Airfield 14.7 61 
D-99 042 B-11 060 Airfield 22.4 40 
D-100 076 C-7 045 Airfield 10.1  - 79 
D-100 076 * 1624 045 Airfield 7.9 86 
D-115 041 B-l 170 Airfield 15.8 58 
D-115 041 B-l 170 Airfield 18.2 55 
D-116 069 C-10 115 Airfield § 8.0... 89 _, 
D-116 069 C-10 115 Airfield 92 £4976 
~ = 3 neg 
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et ee ewe ee, ee ee 


Na 





Function oT 

Width A.I.M. 
Pass Frame Location Orientation Subject (Microns) Resolution 
D-52 144 B-C-l1 - 108.00. - 6% Airfield -.... 18.93 Sep ite, ABR 
D-52 144 B-C-i1 105 Airfield 27.2 39 
D-52 154 C-10 170 Buildings | —-:10.4 18 
D-52 154 C-10 170 Buildings ee 
D-52 170 A-1 040 Airfield 17.3 °° 900° 
D-52 170 A-1 040 Airfield 8.8 89 
D-52 172 B-6 038 Airfield 9.8 15 
D-52 172 B-6 038 Airfield 10.8 66 
D-52 180 A-5 173 =—i(‘(<i«é‘ésAfet = COtC(“‘<“—=«iSCS 
D-52 180 A-5 175 Airfield 22.4 58 
D-53 137 A-6 115 Airfield 65 $$$ 2 
D-53 137 A-6 115 Airfield a A ences Se 
D-53 142 A-8 030 Dam 10.6 720 
D-53 142 A-8 030 Dam 13,2 64 
D-55 141 A-9 170 Airfield =. 17,.4° RS 
D-55 141 A-9 170 Airtield 15.5 ye 
D-56 085 C-6 035 Airfield 10.1 10 
D-56 085 C6 035 Airfield 17.1 $4 
D-56 086 BAB 080 Airfield a1 B | 
D-56 086 B-8 080 Airfield — 6.8 io? 
D-56 086 A-9 170 Dam 88. 13.3 
D-56 086 A-9 170 Dam 20.3 66 
D-56 104 A-12 020 "Airfield 13.9 Sr e 
D-56 104 A-123 020 Airfield 15,2 64 
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D-56 > s4118 - O97 20 Airfield 17.6 41 


“4 





a _ 


Pass 
 D-61 
D-61 
D-61 
D-61 
D-61 


D-61 


D-61 
D-61 
D-69 
D-69 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-72 
D-99 
D-99 
D-99 
D-99 
D-99 
D-99 


: == 
, = eRe Fo, 
ac , 


Frame 
014 
014 
015 
016 
019 


019 


022 
022 
190 
190 
052 
052 
054 
054 
056 
056 
060 
060 
066. 
066 
034 
034 
035 
035 
048 
048 


2 ae 
cane ve 
ce 7 


Location 


B-il 
B-11 
B-10 
C-10 
C-7-8 


C-7-8 


B-7 


A-4 
A-4 
B-4 


C-il 
C-11 
B-2 
B-2 
B-9 
B-9 
B-9 
B-9 
B-13 
B-13 
B-13 
B-i3 
B-3 
B-3 


Orientation 


170 
170 
130 
010 
030 


030 


090 
090 
090 
090 
100 
100 
085 
085 
065 
065 
050 
050 
016 
016 
085 
085 
090 
090 
045 


045° 


<185- 


Subject 


_ Bridge | 


Bridge 
Dock 


Bridge 


Airfield & 
Bulidings 


Airfield & 
Buildings 


Airfield 


- Airfield 


Airfield 
Airfield 
Airfield 
Airfield 


Airfield 


Airfield 
Airfield 
Airfield 
Dam 
Dam 


Airfield 


Airfield 
Airfield 
Airfield 
Airfield 


Airfield 


Airfield 
Airfield 





Amplitude 
Spread 
Function 
Width 


(Microns) 


21.6 


14.20 


6.4 
18.4 
9.0 


10.0 


11.2 


5.8 
6.3 
10.8 


11.1 
13.5 


11.4 
14.2 
20.3 
18.6 
12.7 
12,5 
13.0 
10.0 
10.7 

9.9 
19.7 

9.0 


A.M. 
Resolution 


oy age” tt 3 


hee 86 


115 
53 
91 


106 


thay. 





; , 
: ae Sh Gt See meet a ame ms m ee 
Reference System For Orientation Of C//3 Mission Edges 


Original negative - - emulsion up 


ry 





Grid For Position Of C/M/J Mission Edges 


original negative - - emulsion up | | 
rate sia veda Sg 


‘ahr og: 


{ 
| 
i 
—+ 
i 
i 
1 
[ 
| 
l 
l 
l 
i 
-L 
t 
{ 
{ 
{ 
i 
| 
( 
1 
l 
J 
i 
{ 
’ 
t 
{ 


T 


—_ 
é 

poe, 

Gai! "en 


em ee ee 


a 
} 
1AAGE AREA ¢ 


REE Cee ee et 





eee eee + 
| 2° ie | : 


' FITkE AREA 


— 14} —f f- 3 —ole—___— 3 











SECTION 11 ~ 


OBSERVED DATA =>) oe - f €h ee 


Photography over the United States was acquired during four passes 
of Missions 1009-1 and 1009-2. Engineering pass D-30 contained 75 to 
100% cloud cover and is unsuitable for evaluating system performance. 
Engineering pass D-61 contained scattered clouds and considerable haze........__ 


Engineering pass D-47 was very bright and very low contrast with 
scattered clouds and haze. Indian Springs’ fixed target was located in 
frames 11 and 12 on forward photography and frame 17 aft. Over- 
exposure and haze prevented the largest group of frames being resolved 
either along track or cross track. 


Engineering pass D-46 contained excellent photography throughout. 
Density and contrast were nearly ideal for performance evaluation. 
Fwd and Aft camera performance was very nearly the same. . . ee. ae 


Objects as small as automobiles were easily detected over the entire 
format area. In most cases, autos could be distinguished from trucks 
and buses. | 


E ‘ * ‘ -- ‘ 


Many types of aircraft were detected and identified. Engine nacelles 
could usually be seen. In one case, an Electra was identified by its 
peculiar engine nacelles. The nacelle width at the leading edge of the-.°.:. . 23 5:23 
wing is 32 inches. This indicates a system resolution of 188 lines per 
millimeter for this particular object. 


Similar performance is indicated in the case of a four lane fabricated 
Steel bridge where highway U.S. 40 crosses the Missouri river. This 
bridge measures approximately 65 feet wide and a total span of nearly 
1000 feet. Though the main trusses measured nearly 6 feet wide, typical 
trusses for this type bridge are not known to exceed 3 feet. The finer 
details of the cross bracing could be clearly seen, the width of which is 
usually less than 2 feet. 
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SECTION 12 


MISSION 1009-1 STELLAR-INDEX CAMERA 


A. COMPONENT ASSIGNMENT 


Component | _ .. . Serial Number ox 
Camera D 56 
Index Reseau 54 
Stellar Reseau . 56 
B. CAMERA DATA AND FLIGHT SETTINGS 
Stellar Camera: 
Lens 85 mm [f/1.8 
Exposure Time 2 seconds om eee ee ee ee 
Filter Type None | _ 
Film Type Eastman Type 4401 : 
Index Camera: : 
Lens 38 mm f/4.5 
Exposure Time 1/500 second | 
Filter Type Wratten 21 3 
Film Type ; Eastman Type 4400 
C. POST FLIGHT EVALUATION 
The camera functioned properly throughout the mission with no A 
observed equipment or photographic anomalies. The presence of double : 
stellar images lead to the preliminary conclusion that the Stellar camera 
shutter had double exposed during 10% of the mission. Further analysis “z 
has shown that this problem is caused by the residual unbalance in the : 
panoramic cameras. | 2 
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The stellar formats contained oan 50 star ninaged within 
the usable area in each frame. The normal 30% of each frame was: = - 
unusable due to the vignetting and flare caused by the eleven inch extended - 


baffle. 


Additional radiation shielding was placed on the film chute between 
the camera and the Recovery System which eliminated the zones of 


increased base fog observed during the last Swo deommenewire epee tee oe 
¥ cee ogee “ = at oon 
2 iF - aoe 2 








SECTION 13 _ 


MISSION 1009-2 STELLAR-INDEX CAMERA ° 


A. COMPONENT ASSIGNMENT 





Component -_ _.  ., Serial Number — 


Camera i D 38 
Index Reseau 38 
Stellar Reseau 34 
B. CAMERA DATA AND FLIGHT SETTINGS ae 
Stellar Camera: 
Lens 85 mm f/1.8 
Exposure Time =, “yes 2seconds =. gt 


Filter Type - None 
Film Type Eastman Type 4401 


Index Camera: es 
Lens 38 mm [/4.5 
Exposure Time 1/500 second 
Filter Type Wratten 21 
Film Type Eastman Type 4400 


.C. POST FLIGHT EVALUATION 


The camera operated properly throughout the mission. Emulsion 
cracks within the stellar formats caused minor degradation during the. 
later portion of the mission. The cracks were evenly spaced at 1.65 inch 
intervals and are attributed to foreign material on one of the camera _ 
rollers. 
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A small Light jeaik within the Index “camies era pr shed. a fogged area 
on all frames however image degradation was only encountered at camera 
sit times. The fogged frames show that the Jeak. was at the interface sa 


the camera body and the film chute. ~~ a ae 
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SECTION 14 


VEHICLEATTITUDE. ws 


The vehicle attitude errors for both Mission 1009-1 and 1009-2 were 
derived from the reduction of the Stellar camera photography. This 
attitude data is supplied to A/P by NPIC. 

The attitude errors for each frame and the attitude onto. rates are= 3°" 
calculated at the A/P computer facility. The computer also plots the 
frequency distribution of the rates and errors. Figures 14-1 through 14-6 
show these distributions for Mission 1009-1 and Figures 14-7 through 
14-14 for Mission 1009-2. 

The summary table below lists the maximum attitude errors and rates — 
that were experienced during 90% of the photographic operations, excluding 
the first six frames of each operation, and the total range of the errors 


and rates. 

Mission 1009-1 “= Migaion 1009-222"°° Sree 

Value 90% Range . 90% Range 

Pitch Error (°) 0.65  -1.40 to +0. 40 0.48 -0.75to+0.65.. 
Roli Error (°) 0.65 +0.28 to+0.82 0.65 +0.26to+1.022° .:4 
Yaw Error (°) 0.71 -0.95 to +0. 95 0.59 -0.95 to +1.00 
Pitch Rate (°/hr) 29.2 -95 to +70 33.6 -75 to +65 
Roll Rate (°/hr) 22.7 -95 to +70 23.9 -60 to 195° 7 
Yaw Rate (°/hr) 27.6 -44 to +56 27.2 -32 to +54 


The performance of the attitude control system is comparable to the 
control systems used on recent missions. The panoramic ta was . 
not degraded by the attitude control system. 2 ere 
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SECTION 15 
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IMAGE SMEAR ANALYSIS) 


The frame correlation tape supplied to A/P by NPIC contains the 
binary time word of each frame of photography. A computer program 
has been assembled at A/P which calculates the exposure time of each .- aoe 
frame and compares the camera cycle rate with the ephemeris to oe . 
calculate the V/h mismatch. This data is combined with the vehicle 
attitude error and rate values of each frame and the crab error caused 
by earth rotation at the latitude of each frame. The program outputs the 
total along track and cross track IMC error and the limit of ground | 
resolution that can be acquired by a camera regardless of focal length 
and system capabilities. é 


The computer rejects the first six frames of all operations as the 
large V/h error induced by camera start-up is not representative of the 
overall system operations. The frequency dist ribution of the V/herrors _ :- 
and resolution limits are computer plotted and are shown in Figures 15-1, ee 
through 15-6. 


The summary table below presents the maximum V/h ratio errors and 
resolution limits that existed during 90% of the photographic operations 
and the total range of values during all operations that were computed. 


Mission 1009-1 Mission 1009-2 
Value 90% Range. 90% © Range =~.-- 
V/h Ratio Error (%) 3.3 -6.6 to +2.6 2.6 -8.4 to +3.4 
Along Track 
Resolution Limit (ft. ) 5.3 0 to 9.6 4.9 - Oto 7.8 
Cross Track 


Resolution Limit (ft. ) 5.8 0to 8.8 5.9 0to 9.2 


The yaw programmer was enabled during the later portion of Mission 
1009-2. This precluded definative analysis of the benefit of the programmer 
as the redundant coverage of common target areas was extremely limited. 
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In addition those target areas that were acquired with and without yaw 

programming were located at opposite ends of the panoramic frame thes ea, 

producing significant variations in illumination conditions. aa 

Evaluation of photography to ascertain the operation of the yaw 

programmer was concentrated on pass D112. This‘operate was between 

15 S and 20 S latitude which resulted in a set of conditions, shown below, 

that are exceedingly sensitive to image motion: . . . ee 
wees or Sone ee a RS oi ee a Se « 


Altitude 154 N.M. 

Distance to target 160 N. M. 

Exposure Time 1/200 sec. 

Crab error + 3.2° a 
Velocity 24100 fps 


A commercial airfield, petroleum tank farm and harbor shipping 
were recorded during this pass. The engine nacelles of both a 707 and 
DC-7 type aircraft could be detected as could the passenger loading =. =>». 3¢°).>° 
Stairway beside the 707. Conservatively, these objects are estimated to 
be four feet wide which, considering the above conditions, results ina 
System performance of 200 lines per millimeter. Stereoscopic examination _ 
of the tank farm showed no ellipticity. It was therefore concluded that the . .” 
yaw programmer was operating properly as the observed targets would not 
have been detected with the 10.9% cross track error produced by the 
supposed faulty yaw programmer adearth rotation. This error would 
result in a 18.8 foot resolution limit (9. 4 foot object size). 





-206- 


Pada iun auusni 


INSEL Ae J1ZA.. V1605- -L 6-08-64 FRAMES 1-6 OF EACH C 
: ve “WH ‘RATIO snnon > véncbet, Col weasus 2hES 














pet, SFA, Te Ata mane 





ibd LYE 
90 PERCENT =. 3 


‘QUENCY ~" PERCENT. oye a 
weeeise t$ooaatenen ten a- 


: ue 8 

F a @ Oe ge RE 9 be ee BO STIG AY & AR eo : Ss he ; a 

; = 8 * ¢ _§ Py t. e . °° #8 e e-- @ 

ry Y) ¢ e ° oe on ® . J e “ @ q ‘ - «© 

wee -ewe & 6 ewe FOO ne} Ceee won) caw ee an} ewes fouewe goeoee foweeaetorsr=— 

700 oe a ee . s e. e Ha So Be 8 See ON ye 
; - , ee 0k 8 2 Be ls oe a aa get ot ae eas ie 

e $ s ¢ ‘ e 8 ee OO a ® ¢ _* -% 

8 § | t q 6 i | . sf ae 8 e t | 9 
be 50 = f¢oees powwes 4c ene ¢ ene = Geen ef Owes fe eer ¢eeeo oe ws $¢ e@ewe 4 eee © 4 ee ee Fees} 

8 6 8 ¢ t 6 0 e - 3 # a 8 e : 

e as ] 6 $ e a Ug a 8 | | A] 6 % 

e ‘ 6 & 8 8 UY e e x 8 s ¢ é i] 

6 6 6 e ¢ 8 0. e t 4 8 a a 6 

6-00 Ce oer woe ae ee ee Qe = tore ee a ee : ara aaa eee 

2 ¢ a ’ e eee ge ee One Oe Sg Si oh SMe Se read 

’ ‘ ‘ ‘ oes tl Bete Fa pi gs Ss gee ay ete 

i] ‘ ¢ i] | 6 0 0 6 » 8 | 8 9 a 

| 9 6 a q 8 OQ 0 a e 0 i] ¢ 8 

5 e 5 0 - oo ~e eee ¢eeoreu fom e deme ef} owen ¢ eee (eee o() ee ee fee en} Cees Geers fewer tqoewe torr” 

¢ e 8 A] e A 0 0 6 4 i] 

a ¢ 8 8 e ¢ 8] 0 | 8 LY # 8 a 

a $ é 8 i] 8 6) 6 8 4 e  ] é 

e $ * e ¢ e 0 gh + @e ae, 8 e ©. 2 @ 2.) Bs 

a e ‘ 6 ® '#) OOO 9 e e $ « 6 

¢ 8 t ® q & U 000 e s a , # @ 

é a ] ]  ] $ G 000 e e e 8 | t 

’ ' , y y * Go ouoo $ , y ‘ , e 

‘ ; ° '. 6 Qo oo00 * ‘ ? ; ' y 

4 i] e & 9 8 CoO 0000 8 6 8 ¢ 4 Lt] 

8 8 e 8 e e O lat eeteet page ere , pea er lore a e a ponglnn ge gO =: 

’ ¢ é ’ e oO Oe oeOne = gs rs | *@ ag ors 

‘ : rd 4 0 bOCVOLNN0 Q : : i ° 

: ¥ : Q UcvCCO000 0 : : : : . 

. d : . : Q ouUcooo00 000 , ‘e ewe : 

: 4 . : 0 accgcooo0g coo : : ae ey 

3050 tenn a pa nnn tn pee = 1 = 000 0000-00 0- = += = tone tn tone tone 

‘ ‘ ‘ , ' G oud00dne 000 * oF 9 Pes 

, ' ' QO ocaconcd cou 86 *§ (Ot , , , 

e 8 9 e e 0 OuUdDONNN Ooo0 8 00 9 e ¢ ® 

' ‘ , ' ' © yucccoo0 Gooo 8 * OO * ' , , 

3.00 —t—e—— = tan t+ - - = --- 00600 00 0- 0000--— + -00= t= t= tt 

‘ ‘ ‘ ' ' GO QuQgd0000 0000 'a0* *. 8 it. 

, ‘ ‘ , * ¢O Oe00000000000 ~* 00 *- 8% Fes tH: 

. . : : * ULU OuCOUUOOUU0000 * OO . . : 

. . . . ‘ 00 ovocecooo000u0 000 * . . 7 

2050 eter toenn toeen towne t—— §C00-0000000000U00 O00 <=+ C00 —t——--t—nwentnnmm anneal 

° ° ° 4 * ocecsd yvouguvud0000uvu00 *CO00 : 

* ¢ ¢ . * gecod OUUgGONOLNVGLOOO ° : : : 

: : : . * OCccc vouccoudouCcaeuCungd *CcaQod § : . . 

: : : . *» ECCLCYU OOCCOOOROUUOOOVN *000 §* : . . 

2200 tenn penn pent 4 = UU LU - 00 U0 000000000 0-+ G00 -+-—-= 422-4 -- 4 ee 

‘ ' : ‘ ¢ 9CLCC90GG0000000000000 + 0000% ; e ‘ 

‘ ‘ ‘ ' + OCCCCOoGCOGOO00000000G0" UOOR* ° eo8 

e ‘ ‘ ' + BECoLCuoUECOUOGOGGURNEO! OOO: e ' y 

‘ ‘ e ° * UCCOGoUdusGvLOQUGUONGGO' 0000" ‘ ; : 

Zz . OC COC CO00CCOOGGeUDND00GUaCONN* ‘ 
GCCCLCOOUCOOUGCOOOOGOO00uNNN® ' : 
OCCCCOOGUCGOOOOOUD0ORN000UUN' ‘ , ‘ 

GE CGCOO9G000000GuNG000G0U000" ‘ ‘ ‘ 
YOCCLOOVUU0NND 00000 0000006000 t --w= tan wn tm mmm tanner - 

: ° : OCUCLOOOULLUNDNV0U000N 0UN0UL000 : : 

: : , ' a Btarer chet chatat tate ted rettcTatereteioter totoretete : : 

8 : ' : UCCCCOOCOCO000GOGOCORCGOCOC00N 3 : . 

: : ; , OCLECUUOLGODODG0G00URUL00000U0 . . : 

: . : uccccoogoccudo0ggun000co0GG0S . 

: . . . ‘Souct CedGdNCo0GG00N00000009000000 : 

: : * CO OCOOCUUVUCCCO00UG0000 000000000000000 : : 

. * QO *O0C0 dcd0covd0cccod0u00000000000000000000000 FIGURE 16-1 : 


= =6.00 00 = 
oe MISSION 10091. 





2.00 


-207- 


4.00 6. 
MISSION 100: 


5S. 


oO 
co 
ot 
5. 
~— 
“A 
WV. 
= 





saver voouUn 


MISSION 1C09-1 7% | 
L 6-08-64 FRAMES 1-6 OF EACH OP OMITTED. 90 PERCENT =~: 


“J12A V1605 





INST 12 


Sa 


T (X) VERSUS FREQUENCY - PERCENT ( 


¥. 
* 


Y 


oe 
oe 


> 


ALONG TRACK RESOLUTION LIMIT =. FEE 


’ ' ' ' ! ! ' ‘ ' inc 
{ ‘ ‘ i i Pou. i ; { H jac 
bd a ce poe Poe it 1 ee ee 
A aie e045 wce ae eae ee ee eee ee ee ee ee re ee eewnre *Q eae 4 2 
og: r t ti. ( oe | # Yo 4 t Bes ’ ! ‘ hee qc 
“4 t ¢ e ‘ i fe ' i: ‘ ‘ a to 
i ie j t { ; i a ts \ i ' ' i ) 1 Ov 
‘ ' i ‘ ht Bee ' ‘ ‘ ' { 406 {ov 
Se a ee ner pe a Se aap Cece ge ees See wee BAe eee 
t q he : i t 
1 = t i poi og ‘ | i ; iY ool 
Poot | Poot fed of ft yf of eo 
+aoevevdueerean tore etvosnetsovoe Hn weeesoeewe Fn weet n sven +untvee fovea eyuevan + eseee ¢e2 004 
( t: ] ] 7 ] ! if ] q ( i ] ( Ooo 
! | ! i i] reg ; ' ! | oa 
t ( ae | O30 
ae ; . ae eo ee 1. ( ; Of 
de oiviebe oe intee ee 4 Ouse ee ces eoeee to ese to eceetoneee +o mnedger eas gave + eneet¢no ee OF 
tio t ie poo fg toe 4 t 7 t ‘ ' ' Ot 
i 2 : to oo 4 6% 1 i 1 ao 
os. 2 : } i { } { { | { 3} 
poaewnSHacoeonetevreenteovreoetdoveaesfun seeded tren ten nun $e see io t#eeeceteveen + toeevnene +e 2 OOF 
, ‘ » t OO3 
f f. | { ‘a | | = adoo3a} 
' ee ! t | 1 ( 1 ] ' | | ‘ { ODCc3000 } 
; é. ij ] ) i 4 t ( { OoD0030 1 
+oovrertdvwvreoewetoeoeuntdgun cna tvsn ene toenertdfoe vere tren eaetete tree tenoeveteueneve sen ee eeeento 2 CODO0OD004 
ok } ’ ; ! { ; ' J | ’ Spatetoteteteteotcietateteietetetnd 
. | ( 1 190O0000990072009035393700090090 
; q ] ( '] F ’ ] O202D2N0090909090993939009009000 1 
He ' ' ’ ( i ' t ‘ t | QOKDQCODGOS000000320000 | 
Poeeratwpeoecetosreanteoeree te snvnetoe aerator antn tweeter ee tn eee tener tune ene ¢ODDOODOOO2 003206 
| ] ] .. ( 1 ‘ ] t 1 ] t ( ITODBDVWOOONCHI I 
} } } ! 1 { | { { ( pefatotatotetatetetetetetsteted | ‘ 
’ § OOVWQOCOOOCVOVOOVOOVON tC |. 
] ( ’ : ' ! | ' t t § OVOVOOOVINDOVVOVUGCVVNDI 1 e@ 
tone eterecaeteeeretoaerere Horan tonvreetenesetfoesreoetn wee toeewetoeenee ¢eeece 2 O'3D VIOQDVOIBIVIOVOS eo 
' q ‘ { j oof ] { t } | 1900909090200 900272009000 i vt 
'] 1 i q ' l ] { ‘ 1HO09NDD990 09009000909 -4 
{ i t ' ( t § BDOOCOOCOSCSO QV OVO OOOO OOVNIVIVV0OO 1 i 
( t] ] t ‘ QOVIOUOUQUY PIAIOTIOIOIII oN 4 oO 
teeeutdte ovr nvntworeneve Gee aeetoenwaoteoewnenetdtveoe ean te wae Fe eva = OOVOO9V00I00U00 JOU JD UVUYNOUN VIO OUYVA + So 
| t 1 4 ‘ $ ’ ’ ‘ i] III UY oY pO 
] ] i ¢ ’ ( ! OOODSIVIVOSIY JIWOOV I BDO VOQNDOOOUVYV IOVIVOVVIVVVOVIVGVO } wd 
' ; 4 j i ‘ i 1O09353509039:399000000 300003933000D0390903903D00 oOo 
t. i] § 990002500 0009009000353000000090300090990390003D09003035000900 (oz 
goer weeteeee tern e sore e tn rea te ereve +e OOOOO 2990 SWDO BIO OVODVOVWOOOANI9 VO OBO OOCa Vv 3g 00 oca3+ OQ 
t t | | } ¢ PSOUSOOSVSBIWVOVYVOIV IL OV CVIVIVY VIII BQN VYI VOU IYOUVY OY BDU OOM § Nie 
| { t ( ' QOOIDODIIO DVN OVVYVOIIIO VION 9232900009990 399090939203D009D901 uw 
q 1 ( | i] VOOVOY GCOVVO OVO OOS UV VOVVY OOOVYOQOVOVOOVVVOVVYIVOVIGVYYSG ” 
| , 4 i] r] 1 1 QU0 DIQQOUGIGON0 DOO IIOUD OU TUO GUU DUO OU UCU! — 
ePowrene Fe wan eros +e 8 © ODOVIOIOVVOVIOIOOVOH OVUV OVOSVOSOO GOV OVOSOSOVY OOVYOVVOGVOVVOGOVOOYHvVIG =z 
| i] i ( VOVOQ9O 09909029030 CVA OVVOYOVOO VOU OVOVOOOOUOVUONVVOVOVOVOOVUYUYVO I 
1 { ] 1 | YQUVVYYOUYOVYOVVOIOUYIVOO VYVYOI OVVOOVOVVUVOUVVU DJIVUUVOVUUIUVOVUNUVO I : 
4 | | 1 ] OYVIYVOOYIVQVVUI' JUV BOUUUO YY OVO IOV DOV NU JUNIO (io 
’ ] i] ( lOOQOCYIVOVOCOHSOVV YVOSYOOO VO CVV BO OOYOVOVOVOVVOV VO VUBDOVOVVVOVYOoOao io 
peeoonr hore a tw erwretoetreeo eva BReetoeeretewn eee fFoemetoe eee een mree Feoeaaee Foe wnea Fun wnseHoeonea FHoauve $ @ 
] ] 1 ] ( ' ( ' ] 1 { { { ] t io 
| i | { j ‘ 1 ‘ ! t ( ( t ( ( { 
| ] i] { J t i] ( t ’ i 4 t ] 
’ ¢ t- ’ ( ' ' { ' t ' i] ] ( ) 
teoerateorwnantoaorer feo reezeoreenteeweetqo ewe te mrwvete enn Ferner toe rene sfanvnwee fovea n tuvrve goune > 
t ] ' | ' i i t t ! 1 1 i t q ! 
] J ] ] ’ ( t { ] { ! $ } 
] a ( ] i t t i { i ( , { 
t ( ( ¢ ‘ t ' { ] ' § { i i] 
tere ner tn ervreaetaerecnaepFereantztoresetewneeteenanteenae te eren tere eto ese fonna dn mene su cans ganna > 
‘ i t ' iJ i i ' ' | ’ 1 | i] { ] ; 
oS  ] 2 o oS oO o © o Ce ] Qo =] 3° So oS Oo 
Ww oO wn © wv oO uw © wv Le } uw oO uw“ Q uw o 
e e e e r r e e ° * e ® e ° e * 
~ ~- Se] a uw uN as wv ha) m ™ N oe | ~4 2 ao 

















“ANA E WL tt ers, 


Sa | | Se 
Oo Ww : {- 
re { fi ' i Dogs i i: i ' ' i p. ( -S 
2 1° t 4 es t t oe 4 4 = t ( ‘ ‘ ft wi tf: 
z>ew tr cee ewer atoeretagere tosses pear aetowpoetecreatoeres tuene foese pfouve forenoon statoragn sy. Z 
3 wt : i ie i io 4 ' 1: t i i ' i 1c 
=~ se | i i ‘ ' a ' 1 1 i ; tf ff tie 
wm Bw fF i ‘ ‘ ] i ' ( j 1 ( i ! m ov 
ww & | q t 1 § ‘ ‘ t ' ¢ ’ ( ‘ ( ‘ (Ov 
~ How ce seen ser ea dweoce sores tors n power tereebsornefoena soreneteawe tncnn tecce fuowe & om 
a | \ ' ! { ! m® . | cf 1 ' ! ! ‘ t O tox 
VY) ! ! 4 ) ‘ ' ’ t ’ q ( ( fe I~ 
a » 4 i | { q { ‘ t t q i] } { . 
Ww 4 t L) ( o ! ( t 
o Zz oe = S@eenwedPum dee ¢e eoe ea eeee to eee toe eve devwre een dsgwe eset wnvneusfo Bea fFoacne ¢annreen ¢u eZee - 
ow ! ' ‘ ‘ i ‘ t ‘ ' ‘ ' ‘ i Ot. 
ee t { { t { { t i $ t Ss} 
a : Q ‘ ] ' ' t Ooo 
aod { ( ‘ ' ' t J ' { ‘ { 1 QO} 
QO a2 eeoocerertoareatoreaetqpoese toe creeatoresetoesestoe renter oeosrtoereeten neato sere toseneterenteo 2 OOF. 
Ww um §. ] ] § i ( ' ' ( ( ' ( I ‘ oOo}! 
= at ( ‘ t ] ] | q : | ' ! So: 
=~ 3} t 1; S38]. 
zw Geoaowetoeereoetesceen Gun erva seo neteneraete neon tescevn Fo ceetue ene ts+oe eee tae ee teense teense 422 OOF. 
Fee} a ov vid F oe { i e A t oS t 
Soin oe Oe a | do080! 
a > | ¢ 1. ] 1 J t ! ‘ ] i ( ’ Oo 73c00S8 1 
(Oo 0 ° ( 9 t 1 t t 1 ' ¢ 009900300301 
~~ ae ~e@ @ = -ee gdeoeovwetrteveanetewnwe tant eevteoeeanetwuevevraetdtw e@wantoneve +a ee = ODODOVOTDBDIODdOONO ¢' 
x é«M: 4 ! i ] i 1 t i ] ' q VQOOOCHOOND0OC9S0000D I 
(See | : { ‘ ' i i] OQ0O SDI D.OOCVVOOIVOONS tT 
«< ‘ ! F | 4 ( i ( { q O97TO00 7000901330090 3370039309909 4 
w . | ( q ‘ t ( ( OOOOOVSOVSVOBVOOOSS FOOONIVOOVOODCOVDONDA I 
Ww +¢e ee we dtae ven twovon +e eae edeoeoweaotaereweutdwremetet_eowm anette wrnetqaoenena +DCOrTISrTOCOQIOOVWPIOOCTASIADBoOSO+¢ 
mw Ww 4 4 | |] t ‘ ] ‘ ' t OoOe0o09o9g0IT909D0>0702z>90 3OVOODOONOO ¢ : 
oOo «w { | i | | t | ' { { { tf OOVWCOIAIANITOOBOOOOO00S 1 i 
: i ' DNDHVOS0559G0G000965G3 10 
oOo fF 1 q q ] q t t t } ' ‘ 1 YQOQOU'IOVVGHVVVIIDAIVVA 10 
t -+eaeene fe een $e een $e eae tar ecetorentoeee tere er terre te 2 © O99 909990903030993590 39 3D3D090N0 ¢ ‘es 
+t ~- |} { { t ' ] t ’ fF BOOO0O9VSTOI0N099DIDII9IDVOODIAIDGVODONNO I ¥ 
~a “= ' 1 t { ] t IQODIIWOOVVOVIBINIDOVIIIONOOVO|DVNON I 4 
t “A =z ] 4 { | t ( 1IOOODV OVUVYWVIVOVV YYUVNWOOWVYGOOVV9000 4 ( 
> ub ws ( } ( t ' ' t DD ID IOI I I) JD DIDI INT FS 
oO x= oid +e own dene tet eaetoe eee ¢ee ne ter aeenrteeeretanetetoeoereentesee¢eererae teres tee QUQVQUNYNYU IVIVVN9QN0NU0N9I 6 o 
> « t ] ( ] t L) { 1 i t 1D JU QO SLU UU) fo 
~~ © 2 q 4 i] ( ( t t 1 i ' t § USIOIUDOUOVUOOOYUT,. -« 
uw © 1 } ] ' $ ! 1 t ( i 4 ( O3202730:3' 33590090390 i 
2 ae | 4 ' ' t ! ( ' ' ! 09999303099390039530 
a | ; ke tone antoree te ree toves toe eetoereretoewenteweraaetdun ree tov une fern wae teens ¢QOD00000000000 
—~ Ff 2 1 t ‘ § ’ | t § ‘ ' ' ’ ( t YOUVE I 
wo + | § t t J { | ! t ( J $ t { rooj30g 1 
“w14toiy { | { ! i ' 1 { { { i] ] ‘ ' Oo} 
=~ 3B WwW 1 4 1 t i] i] ( ( i] 4 WOW 
z©o WwW eorer torre tesrean tn envne peer eansee ren tonwmeenPoerweHPoeenerae Fe aenesPuwevre Have e Gonos taeve gee KOe 
(mw 49 4 i i ' ( ( ‘ ’ 1 ’ ' f *. ' ] Oo] 
0 ’ ’ ’ { ’ ' t ! ' 4 ' $ i mS ' ONOVOUY [ 
“x 3 ] ( § ' ‘ ' ‘ ’ ’ ' q IUUWY |) 
wa WD J ’ ‘ ( ( ' { ' ' ‘ ' ' t 1 ' UO} 
: @ eeecwnentareredvoeoeeaenPuvereen font atoecereatdvewntae tener matn wee taewmnratetwe eee tetwreve tue ne $n eezeetoane > 
« | ‘ ( ' t ‘ ! t ( ' ’ ) ' ‘ ‘ 
Wh 4 H ( '] { ' ] i | t ' ( ' ’ ‘' 
o ] i 1 ( ' $ ' ‘ ¢ '] 
own |{ 1 q ' é i] t i ' ! i ‘ ] 1 ( i] 
a WY tone antdun rea en wee enon ewnee teresa a terra tete ene toeozawme tee rzreyewo eee tzten tee tae tree fe nrane ¢ueweenen foeozea + 
>oO 1 t ‘ | ' t i 1 \ ‘ ‘ ‘ ' ' ' 
ce 4 t ' ( ' ! t ' { t ae | ' t ( 
Ww | 1 j ‘] ' { ' ' | t ' 1 r} 10 
rf t ] i ( ‘ ) t 1 1 ' ’ ( ( ¢ ’ me) 
“~ te ewee teste ene teense tones teenvreateeranae te eentereree ten ez eto ree ten ee tone ea se Fn aewe Foner Fouesn + # 
- ( ( ' i ' 4 ’ ' ‘ ' t ' ] t ( iN 
7 1 
© io ] °o a ] oO © © o o o Oo a Qa oO Qo oO 
oO °o oO Q oO o ta] oO Oo o © i] oO Yo Q oO 
ond " @ e e e e e e e ° e s ® e e e a 
wt tT «a Ni — Oo on @ th 0 w © mm N ~4 fo) 
cae ow. od wt =t m4 = a 
ww" a 
Zz at 
ow 





INST 1, 9126 V1605 L 6-00-64 "FRAMES 176,08 EACH. 
Y V/H RATIO. ERROR - - - PERCENT iy VERSUS FREQUENC 


15.00 
14.00 
13.00 
12.00 
11-00 
10.00 


9.00 


6.00 


3200 
2-00 


1.00 













pes or 3 Pes sk 
ores MISSION. ‘Loos, aS ck NissioN, 1993 
OMITTED, 90. PERCENT. Fae at 

foe PERCENT cu) 
SAA PE EE 
























¢ ’ 7 e é é t a . é 8 6 

8 ® @ e 8 $ € 6 . eo a e e 8 ® 

e ¢ e 6 ¢ 8 e . @ - 6 e ‘. @- | oe ae B.. ll 

é e e . t | t a a @ |, 8 : 5 ¢.: y ee o € f: a e 4 i ol tur @ _. 8 .@. a << & 
a g¢ames $a mee Sows es $ om wee et i ee gee a eee a ee Seen! 

‘ 8 s e 8 | e e « 

8 @ A] a 6 ¢ @ e e e ; e 8 ¢- : 

e e 4 t) a e e ® ¢ e ¢ e é 6 ¢ 

| 8 e 8 ¢ 6 e e 9 a 8 G | e a 

e $ 6 . : rae oe  ] e 6 e 6: 6 e a 

. @ e e e 9 I]  ] : e 9 e 4 : 4 

e ¢ 8 e e e. 6 e 26. 28 @ e 

8 a 8 9 e *@: ech ee | (te tees ee ea a as eis 

e e 6 8 e mi as a tI] | 6 8 @ LY] ‘ 

e e 6 ® 6 6 A] ¢ 8 @ @ 6 9 8 $ 

e a | e $ 4 e $ e 6 8 8 8 

e A]  ] e a ¢ e @ 6 @ 6 t 6 8 

a ‘ e a ._ ee : e . ..e e... @ oe 

e r) ) a e e e @ <<. @ -* @ Se @ he TURE APEOIY ge 

® e e e e @ ¢ e € e -@ ¢ | ae a 

| 6 e 6 8 ¢ _@ . 8 6 @ | A) e 

8 6 Lt] . | . oo ~ re ia : e 8 8 ¢ 

t 8 | t s ¢ e 6 ® 6 e e ] a 

e 8 8 6 9 8 e @ a e ® e | 9 

) e e- ¢ 9 6 € ¢ e e @ 8 e 8 

@ 8 8 e ae ._ es ce we: OSES CTS a ee 

e ® e e | | t] ; i] $ ee 6 

e e e i e  ] 8 | e e 8 8 8 ; 

e | 8 e 6 é tT] | 8 t e ¢ ¢ A] 

e 4 4 & oa ~~ i i. —e é G Bp Le) | ita wth as 

é 8 a e ¢ e e @ _ & 6 @°) gue @.. jhe ee 

a # 8 r) e 8 ® ¢ , ¢. ¢@ Os Pay agalicag 

° ‘ e ) 8 @ a 8 ) e e oo § 8 

8 e | 9 os oo a a ? e e GU a e 

& @ e e 6 8 9 e a} a e OO 8 e 

6 t 8 i] 9 t e e 0 e 6 ge - e 

@ e e ¢ e 8 a e Oo OG. > @ “gc oo < oT ie es core Cag 

I] e e « ¢ e — “ 0 0 0 sou a oo a 6 

¢ td] 9 e 6 6 $ e 00a 0 e @ Oo 6 6 

8 8 e ¢ ¢ 8 ¢ 8 000 8] 6 e ooo e t 

¢ 8 ‘ ® 8 4 8 * 0000 ° ¢ ‘9000 8 8 

8 § & | e Lt] @ “a 90000 co 6 o00U0 | @ = 

8 ¢ ® 9 ¢ 6 a ? Oo000QG 9 t OO0Y a \ ; 

e @ a ¢ e 6 6 ® 00000 8 ¢ ooog 6 ¢.. we 

e e . 6 t 6 a | 90000 e ¢ oocodg : is @- - ct aie 

‘ é ¢ ® 8 é Q * ouyoo00 .: 

: ‘ ' e ‘ ‘ ‘ © guouugo * oo Qdoo *  -*.. 

‘ : ° é e ‘ ‘ * 9000000 '0 OG OCUcdO |. 

e e 8 i] 8 a @ $ gucOQOUD0a 6 a Ooo mitt _&€ € 

rn ee. : +s * ggo0000 *G0000 00000 8s 

e : ‘ e e e : * GoouueG OoooKD OOGDDD «Ok 

° , ° ‘ é ® ¢  * gudocodedadO0Nu00U0000 ° a face 

° é é ‘ ‘ ° e *_ggouogcoougau000NG0N0 oss 

° ‘ goou0G GoD 0000000000000 * FIG* 15-< 

e * Q00Ud0000UDN000GO00U00 * ‘ 

* * Q000 uGgcogou O° . | 

. * QOooUUUO0COOCO00L00U0U000* 4 
ee on een -YOO000 0UDU00D0IIUUU0NU000+ ----0~-=- 

: : s . . . : * GOUD000 0U0000000U0G00000' QO + 

DT dt ee RBASRUeRRNSRURUROBUEUREOSGDD: 0080, 

: : 0. : oo00c0000 codcoaosooovaouuauecouGuuscdouuUooG0oD0DO00UG 
-=¢ wwe fF eeoew aaeew ee 6 wv wef @e af @e2o 222 @ Faves fea awa > ooee a= eee ae a 2 ee ea 


ee n~ mA 7 <A -& AN ~W> AA ann 7? An 


ae nee 


ae 


OO PERCENT ae 








INST 1 J12B V1605 . € 6-08-64 FRAMES 1-6 OF EACH OF 














































aS ik s; ihe 
Y ALONG TRACK “RESOLUTION ciait ~ Fer" oe ae i sus" Fheduenicy = “PERCENT mi 
e e ‘ e .@ Os a 8 s ‘ 
; ; e @ @ | ‘ e ¢. ; 7 ST ; e a 
e ‘ e 6 ee. a e . . an | oe ‘ 8 ® 
6 e Qf. © _@ Oot. Ore Be goon ‘ .. a @. x er 
righ: aaa ee $ ¢ e e | 6 8 | e e 
6 ¢ @ 6 ‘ e a @ « a & | : e | 
8 | 6 t e e @ 4 8 i I ¢ A] a 4 
| 8 e ¢ | | &.. ¢ e e ® e q el 4 
1 36 060 eee = feeee }¢ eecee $ ooo e $$ ee ee eee $6 eee S § 2ee@ Gee Ge Somes foOsae Fenner) mae e > eo au 4 
8 ® 6 . : 9 8 8 e ) e 8 a e e ‘ 
) ¢- e e 8 $ € | e a ¢ 6 8 a i 
‘ 6 8 ‘ e 8 e e e e « ‘ ‘ 4: 
8 s e . ® e es Beene Bees res, ‘pg, Pes Ok, OE SER DAT ee Se a 
12.00 oe ¢awee §¢ oe Pew $C ew es $e toe fe oeawe > pase be 4 se =o wae Gane: 
¢ 8 ¢ e t e ¢ e , @ e ¢ e e ! 
e ¢ 8 . ¢ 6 ¢ I . q 8 : é 
e  ] 8 e e e @ e t @ e e i 8 
‘ | | 9 t e ® 8 a ¢ e e 6 6 
1 1 e 00 @ep>oeoses fooes> cease foovoer fase ® > eves ¢ eews § eos ¢aewaew}$ eo § Seow faasoee } Pe ee eee 
@ e e @ t 6 8 | e t e 4 e 8 
6 « e a e 6 e -@2 ©) @- or. Ow. + 6 ne Be @ 
‘ @ e ‘ ‘ r) ¢ e e - 6 e eee ee 
9  ) e 6 e a 0 q 9 : 6 e q t e 
-_ at ie 6 6 e e @ e @ i] eo 8 e e 
? s é : 8 e 8 e t 6 ¢ 8 e * 
] ¢ e ¢ 6 6 e ® . e 4 8 @ 8 
a @ ® % a 6 ¢ t e LY L] 8 e e 
5 @ € e e. “6 Sr @eo th: Oe 8. 27 @e mate: O52. berm By pis greg 
e ‘ e ‘ ® @ e e ¢ _ € — @ Ra Bee, 
6 4 8  ) & 8 Lt] iY ) 8 8 6 
6 e ® ¢ | @ e e I] 6 ¢ e 
get e i 8 tI] e | e a . 8 
e 6 | ¢ 6 ® . 6 6 O. es, 8 a 
¢ e e oO e e e e 8 @- . *@ e 
e e ¢ Of A 9 q | a @ 6 
7.00 —¢2-2e< 422% ee fee 9 ¢ oe ee (eee ] teem ¢ owes} cee fowews omnes 
* e e OQ? ¢ e | | $ e e 8 
e a e of e 6 e e e e ® 8 
6 8 8 oo t e a e t I ¢ 4 
e  ] 8 og e 6 | Lt) a: & Z eee t . 6 \ 
kei e 4 oo do 8 ¢ |, ® @ e 9 6 é 
¢ ¢ e ate) e e. "6 e  ] e e 6 
a 8 i] o00 e e ¢‘ Qg e a é 9 e 
A] e e 9600 e 6 ¢ 0  ] ¢ e ® e e 9 
ae e 6 Qoo00 e | @ , e 6 e @ ¢ 
e a 6 0 oco e I _ 6 i 6 9 . 
e e ¢ aogocgE ; A] ® e sd 
q e e 0 oOoGO 8 e e . 
4.00 =a - ewes 4e~() oua U0 <¢ eewe gow —— * oe nee (see ~ 
‘ ¢ © goaga 
‘ ‘ * Qg0co 
7  # ¢ ggdce oF a ; eae 
4 e ) CG OcOo og? ® @ 6 | | BA QZ ONS 
‘ * 900000 oooguaU0' : 
: : * gogooucd QQgoOU0c0d0' 
: . * Qgooccag og 
: : * gou0uG ag ; 
2.00 sree tonmee-000000U ud = Freee} ewer tooae 
6 e e oo Ooo Oo  ) 6 e e 
. : *Q900000 a8) 8 e ° 8 
: : *oQg0000 000 ° e e 8 
. . . Gk Ooco GOQ00 ‘ e ‘ ‘ 
1.00 -erce= teee—4¢00C00U GO wee towee ¢owee towne toes 
: ‘ ) U0og e a e e 2 
e ¢ udg e 9 a : i 
: : GOCGQOQ0U0 


8) 000000 ‘ 6 | 
. : . SER SSURERLEEE SERENE oon "FIGURE 158 bs) 


-?.A0 0.00 2.00 4.00 6.00 «8.00 10.00 as 


INST y 


15-00 
14.00 
13.00 - 
12.00 
11.00 - 
10.00 


9.00 - 


5-00 - 


4.00 - 










-ee wes 


1SSI0N ‘1009 

















“J128 1605 - ‘fe-08- 5 RAMES 1-6" H OF 6 ‘ITTED. 90 “PERCENT™= an. 
Y “CROSS TRACK RESOLUTION’ t Mit - - eer VERSUS: FREQUENCY = PERCENT CY 
a . .@ Cry eo eo § “9 é ° 
; 8 e ‘ i) e e 2. @ 8 ee e e ¢ 
2 8 9 ¢ e 4 a ‘ . ¢ e 8 a ‘ 
8 @ & e-.@ é * 8 -@. 6 ¢ ® e @ e 
goose ¢ eee ¢ mann geen a penne pn penne pee tome nt peep mmetemnnt 
8 ‘ e 6 & 6 q @- 8° 
¢ 6 6 e 9 ; | : ‘ ‘ ¢ e 9 68 
8 e e 6 8 8 e @ e 8 t 8 e e ¢ 
e | 8 8 t a 8 8 ¢ e 6 e 6 . 9 
a e : —— io ina -_e e ¢ e e e 8 ¢ « ® 
e 6 e ¢ 8 § 9 e | A] 8 8 Lt] e e 
e ‘ e e t) A) A] ¢ e ¢ 8 | 6 é ‘ 
6 e | ¢ e e ie =, on 4 Poem e a : a : ¢ 
@= ¢eeewe feos} wewe > Geron=Gue ee ee ee ee wee ea ¢ewees h 
@ a e e 6 0 ¢ e 8 e é 8 q 4 
e ¢ e e $ e a 9 a e 9 e ; i] ‘ 
a tT] € e ® 8 . ¢ A 0 e q ¢ a 
c] e 8 ® 6 e _9 e A 8 a e e e a 
. Q e ¢ “| oF t a :_ ee 4 é ‘ 
5 | é 6 6 8 0 e q . a e ee... 48 e ( 
‘ 6 ¢ e ¢ e oOo ¢. e 6 6 ¢ - ¢ ~ @ ‘ 
e é 8 6 6 8 _9 ¢ e . | e e e ® 4 
ae a ¢ . ir ie “9 t a e % mo. = | e | ' 
e 6 ¢ ® 6 ¢ O 8 A] A] 6 8 6 a tI] 
a e  ] ® e 6 G 6 e 6 e ¢ 4 | 
) ¢ ¢ i é e oO *¢ 8 @ e 6 A a e 
he € 8 9 : 0 8 - e 8 4 : ‘te 6 30 . 
8 ¢ 8 ¢ ¢ ¢ oe e ~~ 8 Rg re ge Rtas Eo ae 
e e e ® 4 * ge e ) e e e  e —"e 
@ | e 6 6 6 O ¢ e Lt] e e a Q 6 
a e . e 6 O 8 6 A] 9 — ae | e 
; é e e ® e Oo * @ | @ e \ 4 8 - 
8 e ® e e * ge q | e a e =. @ ere ey 
& | e & e o- e @  ) . 8 «6 t. < 
-_ $ 8 ¢ e 6 Oo. e ¢ g's e € 6 e e 
| a e 6 | t oO* t 0 6 e 8 e e e 
e e e e e 6 OoG* ¢ O 6 | i] ® 4 e 
6 a e é e e oo¢ 9 0 8 | ¢ 8 6 e 
ae a e e 6 6 oo? ¢* @g 8 e e e 8 9 a. 
e e e e e q oo* 0 s Q e @ a e | ¢ 
6 ¢ e ¢ e | 000 e oOo * Q  ] 6 ¢ q e 8 
e 6 t e e e Goo e oo e oo @ ® e 6 ¢ e 
. a i e 9 ¢ gao *00 “900 a 6 e t ® e ; 
9 e a 9 e e ooo *gO0 ooo e 6 ® $ e 8 
e @ a t ] ® ¢ Qaogos oOo oo0g e | e 9 6 @ 
| e 6 6 e 0 ite GO OoGca0gd 6 e 8 e @ ¢ 
. ¢ | a e 0 0G *go000000 ¢ | ti @ e e 
é ‘ ° ‘ ° gooousaquou0ce + ° @ : ee ‘ 
; ‘ 8 ® ¢  guogoogcou000 ° 9 e : ‘ . 
‘ * # © *  Qgggoucu00000 *« ¢~ ee ee ee 
Q QOOUUUUOOGOUNO ¢ ‘ : e ° 3 
aqocooqog00cco000n * $ ‘ : e ° 
aqcjcoooouggoGcaouuNd *¢ : ® 7 ° ° 
QgocoouguagcgOooCcdN ° 4 e e , * 
UNQUOOOUUU00000U0 +4 0 <4 eon eg omnwn Gowen tonnage on 
: : . 8 Q* QOUQCOOCOOUNU0C00000 ® : a . 
° ° : ° oooogGguocuuuggg00g00000 ‘ : . ° : 
; Ef BRReemseaseaaieeD ttt och 1s 
. Ps tetrtatetatotatetatetatetrtetetetatatetetetetetetitetets . oo . : 
: . ‘0 SCO BU BOUL ORC OORE DOGLOROnOnonnT : Q Oo 8 : 
: : °O *cQoguvOgUGGCUC0OGQGQUOU0000000 , . 


oo 
: . : CooaouoUUoGoOcooUUUBooUDUUDBOOOONGOGODOG0R00 Ss 


0.00 wice2300;,00. 54+), bg OGeee 00 area 14% 









ee - SECTION 16. 





a —_ = WERE ee: eatin. ls 
Sea SR, sae Pe s3e 8 ig Ane oer is 


Each recovery system flown on a Corona mission contains a sealed 
packet of Eastman Type 4401 and Royal X Pan emulsions to determine 
the total radiation received at the take-up cassette. . Both filmtypes .  ..s 
have been irradiated by LMSC at variéus Yeveia's nd the base plus fog?*" i o-anes 
densities recorded after controlled processing. i 





Following recovery the film dosimeter packets are removed at A/P 
and processed with a pre-flight sample of the same film type and sensito- __ 
metric control film. The resulting base plus | tog density measuremient® Obes: 
the dosimeter strips is used to ascertain the total radiation level. The ~~~ 
table below presents the base plus fog readings for the dosimeter strips 
and the radiation level equivalents. 





+ yey 





Mission 1009-1 ==. ~ Mission 1009-2 

7 B + F See oR ee pe FOSS atta 

Emulsion Density Radiation - Density | Radiation 
Type 4401 0.18 0.6R _ 0.20 0. 8 ae 





Royal X Pan 0.25 O4R- ws O27 =. 


The mean total radiation seen by the take-up cassettes during both 
missions was approximately 0.6 roentgens. This level is somewhat less 
than received during recent missions and is below the lével that will i:--4:2 as+ 
degrade the panoramic photography. 7 
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_ SYSTEM RELIABILITY 


Reliability calculations for the pavigan’ are based on a sample beginning 
with M-7. Hence both the major part of the Mural Program and the ‘J" 
Program are covered in the calculation... For, certain a auxiliaries, i. Sr, sae oa 
the stellar-index camera and the horizon cameras, the sample size is™ tea blac 
changed to recognize incorporation of modified equipment or new designs 
where reliability was one of the principal reasons for the modification. 
However, for primary mission function, the sampre size is consistent with 


reliability reporting for the vehicle. i wes dees a ne Metis at aa 





+i et = 
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The reliability estimates of this section deal exclusively with the pay- 
load. Failures to achieve orbit or vehicle induced failures are thereby 
excluded. Recoveries before a complete mission has been completed are 
considered as full missions providing that early termination was caused by 


reasons not connected with payload operation. . Film quality is not considered e2h 
in the reliability estimate calculation. Hence, only ‘electrical and mechanical= * = 
functioning are considered. 

The reliability estimate is also divided into primary and secondary... ~ co 
functions. The primary functions are operation of the panoramic cameras, . ee 


main camera door operation, operation of the payload clock, and recovery 
operations. The secondary mission functions are horizon camera operation 
excluding catastrophic open shutter failure mode, ems data gitar 

and stellar-index camera operation. Bs, “ahi ep ere Se aE! 7.) eee 
&. 





Panoramic Camera Reliability 


Sample Size - 62 opportunities to operate. 

One failure - capping shutter on slave instrument on system M-7. 
Assume - 3000 cycles per camera per mission. 

Estimated Reliability = 98. 4% at 50% confidence level. 


Main Camera Door Reliability —— es | ea as 


Sample Size - 31 vehicles x 2 doors = 62 opportunities to operate. 

1 major malfunction, door failed to éject for 7 passes, Mission 9048. 
1 minor malfunction, door failed to eject for 2 passes, Mission 1006. 
Estimated Reliability = 97.6% at 50% confidence level. 
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Payload Clock Reliability . we LS 
ce st o ve: nd is x arte ee 
Samples size - 34 completed missions tn sample.” 
No failures 
Estimated Reliability = 98.0% at 50% conlidencs level. 


Estimated Reliability of Payload Functioning on orbit 
98.4 x 98.0 x 97.6 = 94. al 





Recovery S eaten Reliability a : Pos, oa 


30 opportunities to recover 
1 failure - improper separation due to water seal - cutter failure. 
Estimated Reliability = 94.4% at 50% confidence level. 


Stellar-Index Camera Reliability 


Sample begins with M-13 

Sample size = 22 

Number of failures = 7 7 

Estimated Reliability = 72. 6% at 50% confidence 


a Pont Cee 


Horizon Camera Reliability 


Sample includes M27, J5A, J5B, J9A, J9B, and up; 11 samples 
1 failure - center of format switch, Mission 1006 
Estimated Reliability of Single Camera = 91.4% at 50% confidence level. 
Estimated Reliability of Four Horizon Cameras at a Parallel 
Redundant System * 99. 3% at 50% confidence level... 20 222... Seen 





Horizon Camera Door Reliability 


Sample size = 31 x 4 = 124 opportunities to operate. 
No failures have occurred. ° 
Estimated Reliability = 99. 4% reliability at 50% confidence level. 


Stellar-Index Camera Door Reliability 


Terrain Door, Stellar Door, and deployment of Stellar Baffle 
are functions considered. 

Sample size = 20 x 3 = 60 chances to operate. 

One failure - stellar baffle failed to deploy. 

Estimated Reliability = 97.4% at 50% confidence level. 


a 
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SUMMARY DATA 


The comparison of the operating parameters and the performance 
achieved by previous missions has been difficult duesto the large valume<*; 
of data that results from each mission. Some of the pertinent characters” ~ 
istics from prior missions have been summarized in Tables 18-1 through 


18-3. 









The summary data was started with Mission 1004 as the’ J-05 camera ake a 
system was the first to incorporate the major modifications of the - 
titanium drum and scan arm, four roller scan head and Corona J capabilities. 

Only those missions that culminated in the recovery of some photography 
have been listed, therefore Missions 1003 and 1005 are deleted. 
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